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VI  PREFACE. 

along  the  foot  of  the  Suliman  range ;  and  eastward  the  territory  is  bounded 
by  a  broken  line,  which  follows  the  Nepal  frontier,  first  along  the  Sarda 
or  Kali  river,  and  afterwards  parallel  with  the  foot  of  the  Himalaya,  until 
it  touches  the  great  Gandak  river.  From  that  point,  a  straight  line 
drawn  in  a  south-south-westerly  direction  through  Benares  to  Amerkantak 
and  Bilaspur,  may  be  regarded  as  the  eastern  boundary.  Between  the 
British  territory  of  the  Panjab  and  the  North-West  Provinces  in  the  north, 
and  the  Central  Provinces  in  the  south,  intervene  the  large  and  important 
native  States  of  Eajputana,  Malwa,  and  Bandelkhand;  and  as  the  arbores- 
cent vegetation  of  these  States  is  very  similar  to  that  of  the  surrounding 
British  territory,  they  have  been  included,  as  far  as  possible.  For  these 
districts  my  materials  were  scanty.  It  is  much  to  be  desired  that  the 
results  of  Dr  George  King's  botanical  exploration  of  this  country  may 
soon  be  published,  and  thus  supply  the  deficiencies  of  this  work  in  that 
respect.  Most  of  the  trees  and  shrubs  of  Sindh,  and  of  the  forest  tracts  of 
Guzerat,  in  the  vicinity  of  the  Mhye  river,  and  south  as  far  as  the  Man- 
devi  forests  on  the  right  bank  of  the  Tapti,  are  noticed. 

The  northernmost  point  is  the  head  of  the  Kaghan  valley,  drained  by  a 
tributary  of  the  Jhelam,  in  lat  35°;  and  the  forest  tracts  furthest  west  are 
the  Belas,  along  the  Indus  in  Sindh,  in  long.  68°. 

It  would  be  too  large  a  subject  were  I  to  give  a  detailed  account  of  the 
climatic  conditions  which  influence  the  forest  vegetation  of  this  large 
territory.  It  must  suffice  to  state  that  the  following  great  climatic  zones 
are  included :  Firsty  The  entire  arid  region  of  India,  with  a  scanty  and 
uncertain  rainfiEdl,  and  an  atmosphere  dry  nearly  throughout  the  year 
(South  Panjab,  Sindh,  the  States  of  Bhawalpur,  Kairpur,  Bikanir, 
Jessulmir,  and  the  greater  part  of  Marwur).  Second,  The  entire  northern 
dry  zone,  surrounding  the  arid  region  on  the  north  and  east,  forming  a 
belt  from  100  to  200  miles  wide,  with  a  normal  annual  rainfall  between 
15  and  30  inches,  which  includes  the  plains  of  north  and  north-east  Pan- 
jab, outside  the  sub-Himalayan  tract,  Delhi,  Ajmir,  Gwalior ;  and  of  the 
Eajputana  States,  Bhurtpur,  Jeypur,  and  Meywar.  Third,  The  western 
end  of  the  north-eastern  moist  zone,  with  a  heavy  monsoon  and  an  annual 
rainfall  exceeding  60  inches,  which  comprises  the  Burma  coast,  Bengal, 
the  sub- Himalayan  tract,  and  the  outer  ranges.  That  portion  of  this 
moist  zone  which  extends  into  the  territory  of  this  Flora  is  a  narrow 
belt,  probably  nowhere  more  than  30  miles  wide,  narrowing  gradually 
towards  the  north-west,  and  terminating  at  the  KavL  It  includes  part  of 
the  Gorakhpur  and  the  northern  Oudh  forests,  the  Siwalik  tracts  the 
Doons,  and  the  outer  ranges  of  the  north-west  Himalaya.  Fourth,  A 
portion  of  the  large  intermediate  region,  which  comprises  the  whole  of 
Central  and  a  large  portion  of  the  plains  of  North  India,  as  well  as  the 
intermediate  Himalaya,  which  is  situated  between  the  outer  narrow  moist 
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belt  and  the  inner  arid  le^on  of  Tibet  Entirely  beyond  the  limits  of 
the  present  Flora  are  the  southern  dry  region,  including  eastern  Mysore 
and  part  of  the  Dekkan,  and  the  moist  zone  of  Western  India,  comprising 
the  Western  Ghats  from  the  Ehandeish  Bangs  to  Trayancore,  the  country 
below  the  Ghats,  and  a  narrow  strip  of  country  above  the  Ghats. 

A  glance  at  this  handbook  will  show  that  in  many  instances  Indian 
trees  or  shrubs  have  been  maintained  distinct  which  had  been  referred  to 
European  species  by  Dr  Stewart  and  other  botanists.  It  will  also  be 
noticed  that  a  considerable  number  of  Himalayan  trees  and  shrubs  have 
been  identified  with  species  indigenous  in  Europe  and  the  Mediterranean 
region.  This  identification  has  in  every  case  been  based  upon  critical 
research.  The  following  are  well-known  European  species  included  in 
this  Himalayan  Flora:  Berberis  vtilgaris,  Myricaria  germanica,  Rhus 
CoHnus,  Frunus  prostraia,  P.  PaduSy  Eubus  fruticosus^  Rosa  mosehatay 
Pyrus  Ariay  OraUegus  Oxyacanthay  C.  Pyracantha,  Eibea  OrosstUariay  R. 
nigrum^  Hedera  Hdix,  Lonicera  aipigena,  Sambueus  Ebulus,  HippopJiae 
rhamnoidesy  EkeagnuaJiartemia,  Viscum  album,  Cdtia  aijstralis,  Platanus 
orientcdiSy  Bvxum  sempennrenSy  Salix  alba,  8,  kcuiata,  8,  daphnotdea,  8,  vim- 
inalis,  Popuhu  alba,  Quereus  Ilex,  Gorylus  Columa,  Ephedra  vulgaris, 
Junipents  communis,  Pinus  excelsa,  and  Taxus  baccata.  The  forester 
who  is  transferred  from  Europe  to  the  north-west  Himalaya  thus  finds 
himself  surrounded  by  trees  belonging  to  the  same  families  and  genera 
as  those  which  compose  the  forests  of  Europe,  and  also  in  many  instances 
recognises  the  very  species  with  which  he  was  familiar  in  his  native 
country. 

In  the  forests  of  the  plains  and  lower  hills,  three  remarkable  features 
attract  attention.  First,  The  large  number  of  trees  of  South  India  and 
Bozma  which  occur  in  the  moist  forests  of  the  sub-Himalayan  tract. 
Some  of  these  extend  no  farther  than  the  Sarda,  and  within  our  limits 
are  only  found  in  the  Gorakhpur  and  Oudh  forests ;  for  example,  DU- 
tenia  aurea,  PolydliMa  suberosa,  Amoora  Rohituka,  Hetjnea  trijuga. 
Others,  such  as  DUlenia  pentagyna,  MUiusa  vehitina,  Schleichera  trijuga, 
have  the  same  north-western  limit,  but  are  likewiBe  found  in  the  forests 
of  the  Satpura  range.  Others,  again,  extend  along  the  foot  of  the  Hima- 
laya to  the  Indus  (Bombax  malabaricum,  Odina  Wodier,  Cassia  Fisttda, 
Albisada  odoraiissima  and  stiptdaia,  Aeada  Catechu,  Terminalia  bdlerica, 
and  Eugenia  Jambolana),  Hattan-brakes  {Calamus  Rotang)  extend  only 
to  the  Dehra  Boon ;  the  last  patches  of  Sal  are  found  on  the  Siwaliks 
between  the  Sutlej  and  Bias,  and  in  the  Kangra  valley  north  of  the  latter 
river ;  and  the  most  western  Bamboo  forest  (Dendrocalamus  strictus)  is  on 
the  west  bank  of  the  Jhelam  river.  The  second  prominent  feature  is,  that 
a  number  of  trees  attain  their  northernmost  point  in  Central  India,  and 
are  not  found  in  the  sub-Hinudayan  tract — as,  for  example,  Ailanthus  ex- 
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e^Ua,  Soymidafebrifuga,  Chioroxylan  Swieteniay  Pterocurpus  Manupiumy 
Hardwiekia  binata,  Oordia  Madeodii,  Spathodea  acylocarpOy  and  Tectona 
grandia.  The  third  remarkable  feature  of  the  arboreoos  vegetation  of 
North-West  India  is  the  large  number  of  African  and  Arabian  species, 
many  of  which  find  their  eastern  limit  within  the  territory  of  this  Flora. 
Capparia  aphylla  extends  from  Timbuktu  on  the  Niger  to  Bandelkhand, 
Tamarix  artiddata  from  Central  Africa  to  the  Jumna,  Salvadora  olecides 
from  Aden  to  Agra,  Cordia  Rothii  from  Abyssinia  to  Bajputana,  and 
Calligonum  polygonoides  from  Algeria  to  Meywar.  Other  western  trees, 
which  do  not,  however,  extend  to  Africa,  are  Acacia  rupesiris  (unless,  as 
seems  probable,  it  should  be  referred  to  A.  Senegal,  in  which  case  it  would 
rival  Capparie  aphylla  in  the  extent  of  its  range),  Acacia  modesta,  Pro- 
sopia  spicigera,  and  Dioepyrus  Lotua, 

The  number  of  indigenous  shrubs  and  trees  described  is  about  700,  and 
about  80  introduced  and  cultivated  plants  have  been  added.  Of  these, 
many,  such  aa  Michdia  Champaea,  Mangi/era  indicay  Saraca  indica,  are 
natives  of  other  parts  of  India,  Burma,  or  Ceylon ;  a  few  are  natives  of 
Western  Asia — Prunua  Amygdalua,  Ficua  Carica,  8cdix  babylonica^  8. 
Caprea^  Paptdua  nigral  and  Cupreaaua  aempervirena.  Africa  has  furnished 
Adanaonia  digitata^  Indigofera  Hnetaria,  Seabania  cegyptiaca,  Goffea  ara- 
hiea.  Euphorbia  TirucaUij  and  (probably)  Tamarindua  indica.  The  num- 
ber of  American  trees  and  shrubs  introduced  into  Northern  India  is 
remarkable :  Anona  aquamoaa,  Bixa  OreUana,  Parkinaonia  actdeata, 
Pithecolobium  dtdce,  Acacia  Fameaiana^  Paidium  QnavOj  Carica  Papaya^ 
Opuntia  DUlenii,  and  Plumeria  acutifolia,  are  old  introductions ;  while 
Swietenia  Mahagoni  and  the  Gindtonaa  are  of  recent  date,  as  also  Ettca- 
lyptua^  Albizzia^  and  Acacia,  from  Australia. 

The  selection  of  the  indigenous  and  cultivated  species  to  be  included 
was  to  a  certain  extent  arbitrary,  and  the  guiding  principles  were 
different  from  those  adopted  in  the  other  Forest  Floras.  The  scanty 
vegetation  on  the  extensive  wastes  and  dry  hills  of  the  arid  region 
often  consists  of  low  shrubs,  which,  in  the  moister  regions  of  the 
Peninsula,  Burma,  and  Bengal,  would  not  be  noticed  by  the  forester ; 
while  in  North-West  India  they  are  of  great  importance  for  the  wellbeing 
of  the  population,  and  are  therefore  included.  On  the  other  hand,  many 
shrubs  of  the  Himalaya  have  been  omitted.  The  numerous  species  of 
Clemaiia  were  excluded,  because  their  admission  would  have  necessitated 
the  addition  of  the  Order  EanuncidacecB,  mainly  composed  of  herbaceous 
plants  of  no  particular  interest  to  the  forester.  Spircaaa  are  also  omitted, 
though  they  are  showy  and  conspicuous,  and  several  are  considerable 
shrubs.  It  would  have  been  a  great  advantage  if  the  large  gregarious 
grasses  Saccharum,  Andropogon,  ImpercUa,  and  others,  which  cover 
extensive  areas  in  the  Himalayan  Terai,  and  on  the  Sailaba  land  along 
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the  main  riyeiSy  and  the  large  herbaceous  plants  of  Compositmy  Acan- 
Uuxeea,  LabiaUB^  and  other  OrdeiB,  conld  have  been  included^  which 
come  up  on  clearings  in  the  forests  (Schlagpflanzen),  or  form  dense  under- 
wood in  moist  forests.  This,  however,  must  be  reserred  for  a  separate 
publication. 

Again,  the  great  similarity  between  the  forest  vegetation  of  the  north- 
west Himalaya  and  of  Europe  suggested  a  brief  notice  of  the  more 
important  European  forest-trees.  The  fact  is  now  becoming  recog- 
nised that  a  knowledge  of  forests  and  forest  management  in  Europe  is 
useful  to  foresters  in  India.  A  considerable  number  of  the  younger 
forest  officers  have  received  their  professional  education  in  the  public  and 
private  forests  of  France,  Oermany,  and  Britain ;  others  have  devoted 
their  furlough  to  the  study  of  forest  management  in  those  countries :  and 
the  connection  between  European  and  Indian  foresters  thus  estabUshed 
will  prove  a  great  advantage  to  the  development  of  forestry  in  India. 
Under  these  circumstances  it  was  desirable  that  Indian  foresters  should 
have  a  brief  account  of  European  trees  side  by  side  with  their  congeners 
and  allies  of  the  Himalaya.  Special  reference  has  in  this  respect  been 
made  to  the  arborescent  vegetation  of  the  Mediterranean  region,  which  is 
visited  by  many  Indian  officers  on  their  way  to  and  from  England. 

It  was  also  necessary  to  include  the  more  important  trees  and  shrubs 
cultivated  in  Korth-West  India,  and  to  allude  to  those  which,  though 
not  yet  introduced  or  extensively  cultivated,  merit  special  attention,  and 
which  may  perhaps  be  introduced  with  advantage.  With  the  view  of 
making  the  book  more  useful  to  persons  engaged  in  Indian  arboriculture, 
reference  has  been  made  to  useful  trees  of  other  countries  allied  to  those 
described  in  these  pages. 

These  remarks  will  explain  that  this  book  must  not  be  regarded  as  a 
local  Flora,  similar  to  the  Colonial  Floras  which  are  emanating  from  Kew  \ 
for  on  the  one  hand  it  includes  only  the  more  important  trees  and  shrubs, 
and  on  the  other  its  scope  has  for  practical  purposes  been  extended  far 
beyond  its  territorial  limits.  It  has  been  written,  not  for  botanists,  but 
for  practical  men,  especially  for  those  who  have  the  care  of  the  public 
forests  in  the  different  provinces  of  India.  It  may,  however,  be  said,  that 
this  object  might  have  been  attained  by  a  smaller  volume,  giving  only  a 
popular  description  of  the  larger  trees,  and  unencumbered  with  remarks 
regarding  the  identification  of  species  and  the  priority  of  systematic  names. 
Such  objections  will  be  supported  by  those  who  hold  that  the  sole  legiti- 
mate duty  of  forestry  in  India  is  to  provide  fuel  and  timber,  and  that  the 
forester  has  no  concern  with  bark,  lac,  gums,  resins,  caoutchouc,  wax,  oil, 
dyes,  fruits,  and  other  marketable  products  of  trees  and  shrubs.  Such 
views  will  continue  to  be  maintained  until  it  comes  to  be  acknowledged 
that  the  principal  aim  and  object  of  forest  management  in  India  is  the 
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formation  of  public  estates,  to  be  managed  so  as  to  secure  large  benefits 
to  tbe  country  of  an  indirect  nature,  as  well  as  a  continuous  and  increasing 
yield  of  all  descriptions  of  forest  produce  necessary  to  supply  the  require- 
ments of  the  people  and  their  export  trade.  Eoresters  in  India  will  gradu- 
ally understand  that  they  are  expected  to  make  the  utmost  of  the  estates 
intrusted  to  their  charge  for  the  benefit  of  the  present  generation,  while 
steadily  improving  the  capital  value  and  productiveness  of  their  estates ; 
and  this  will  lead  them  eagerly  to  seek  information  regarding  the  various 
trees  and  shrubs  which  may  be  turned  to  account.  It  is  not  possible  to 
predict  in  what  respect  any  particular  plants  may  not  eventually  be  found 
useful,  either  by  their  produce,  or  because  they  further  the  growth  of  the 
more  useful  kinds  by  their  shade  and  shelter,  or  in  other  ways.  The  only 
safe  plan,  therefore,  is  at  the  outset  to  take  a  comprehensive  view  of  the 
whole  forest  vegetation,  instead  of  confining  our  attention  to  those  trees 
which  we  are  accustomed,  often  erroneously,  to  regard  as  most  important. 
Again,  such  study,  to  be  profitable,  must  be  conducted  upon  true  scientific 
principles.  Unless  the  identification  of  species  and  their  systematic  names 
are  established,  so  as  to  command  the  assent  of  botanists,  there  can  be  no 
certainty  as  to  what  plant  is  meant,  and  the  result  of  studies  in  the  field 
will  be  confusion  and  waste  of  time.  It  may  be  well  to  state  that  the 
fault  of  this  book  is  not  that  it  is  too  scientific,  but  that  it  is  not  scien- 
tific enough.  When  the  material  here  collected  has  been  sifted  by  the 
criticisms  of  botanists  in  Europe,  and  tested  by  the  studies  in  the  field  of 
Indian  foresters  and  botanists,  it  may  then  be  useful  to  prepare  popular 
books  of  a  smaller  size  for  the  use  of  those  who  have  not  the  leisure  or 
the  inclination  to  study  this  handbook. 

The  botanical  terms  employed  are  explained  in  a  small  volume  on  Indian 
botany  by  Professor  Oliver,*  which  should  be  in  the  hands  of  all  who  use 
this  work  without  having  had  the  advantage  of  previous  botanical  instruc- 
tion. A  list  of  terms  not  explained  in  that  book  is  appended.  Bentham's 
Outlines  of  Botany,  reprinted  in  the  commencement  of  Beddome's  Manual, 
will  also  be  found  a  most  useful  guide  in  this  respect. 

To  the  end  of  Rubiaceas  the  systematic  arrangement  followed  is  that  of 
Hooker's  and  Bentham's  Genera  Flantarum,  and  that  standard  work  has 
been  quoted  under  each  Natural  Order,  in  addition  to  Boyle's  and  Wight's 
Illustrations.  The  remaining  Orders  have  been  arranged  mainly  in 
accordance  with  Bentham's  Flora  Australiensis.  Standard  works  on 
Indian  botany  have  invariably  been  quoted  under  each  species,  including 
Hooker's  Flora  of  British  India  up  to  p.  306  of  the  first  volume. 
Boissier's  Flora  Orientalis  has  also,  as  a  rule,  been  referred  to,  as  far  as  the 
end  of  the  second  volume.    Under  species  common  to  North  India  and 

*  First  Book  of  Indian  Botany.    By  Daniel  Oliver,  F.RS.     London,  Macmillan 
and  Co.,  1869. 
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Europe,  some  standard  European  work  has  always  been  quoted — viz., 
Hooker's  Students'  Flora  for  British  Plants,  Eeichenbach's  Icones  Flora? 
Germanicae — wherever  it  seemed  desirable  to  quote  a  good  illustration, 
and  when  necessary  for  special  reasons  —  Mathieu's  admirable  Flore 
Forestiere  de  la  France,  and  Willkomm's  Forstliche  Flora  von  Deutechland 
und  CEsterreich,  as  far  as  that  work  had  appeared.  Eeichenbach's  Icones 
were  selected,  because  vols.  xi.  and  xii.,  which  contain  most  arborescent 
genera  of  Central  Europe,  are  sold  separately  at  a  moderate  price.  Other 
botanical  works  have  been  quoted  where  it  appeared  necessary  for  purposes 
of  identification,  but  as  sparingly  as  possible.  A  few  Synonyms  have 
been  added,  but  only  those  used  in  standard  books  on  ludian  botany. 
Exceptions  have  occasionally  been  made  in  fietyour  of  names  occurring  in 
Wallich's  catalogue,  De  CandoUe's  Prodromus,  and  a  few  other  works. 

The  spelling  of  botanical  names  in  Bentham  and  Hooker's  Genera 
Plantarum  has  been  adhered  to,  and  in  the  subsequent  Orders  the  practice 
of  the  leading  botanists  has  been  followed.  Hence,  among  others,  the 
old  speUing  of  PyruSj  Cinchona,  Plumeria,  and  Briedelia,  has  been  main- 
tained, though  if  the  names  were  to  be  altered  in  accordance  with  their 
derivation,  it  would  be  necessary  to  write  PiruSy  Cfiinchona,  Plumiera 
and  Bridelia  ;  but  these  are  not  the  names  under  which  the  genera  were 
originally  described,  and  by  which,  with  few  exceptions,  they  have  been 
known  ever  since. 

After  the  systematic,  English,  and  other  European  names  of  the  tree, 
the  Sanskrit  name  has  been  given  wherever  it  seemed  probable  that  it 
referred  to  the  species  described.  In  a  few  instances,  Arabic  and  Persian 
names  have  also  been  added.  The  vernacular  names  which  follow  are,  as  a 
rule,  arranged  according  to  the  provinces  or  districts  in  which  they  are  used, 
but  in  many  cases  it  was  impossible  to  indicate  the  language  to  which 
they  belong.  In  spite  of  all  the  labour  bestowed  on  it,  this  portion  of  the 
book  may  be  found  one  of  its  weakest  points.  Yet  the  critical  examina- 
tion of  the  vernacular  names  of  the  different  Indian  languages,  and  their 
derivation  from  the  Sanskrit  or  other  root,  will  be  found  a  most  interesting 
and  important  study.  Forestry  in  India  is  as  yet  too  much  like  an  exotic 
plant.  I  have  no  greater  wish  in  connection  with  it  than  to  see  it 
naturalised;  and  one  of  the  first  steps  in  that  direction  must  be  the 
establishment  of  fixed  names  and  technical  terms  in  the  vernacular. 
The  forester  should  not  despise  vernacular  names,  for  in  many  instances 
they  have  a  fixity  which  systematic  names  do  not  yet  possess.  We  all 
know  the  evergreen  Khimi,  and  there  can  be  no  mistake  about  it ;  but 
botanists  are  not  yet  agreed  whether  the  tree  shall  be  called  Mimusops 
indiea,  hexandra,  or  Kauki,  Kamda,  or  Kamila,  is  a  well-known  small 
tree;  its  systematic  name  among  Indian  botanists,  however,  which  for 
more  tlian  half  a  century  was  Rottlera  tinctoria,  has  now  and  properly 
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been  changed  into  Mallotus  philippinemis.  Again,  thete  can  be  no  doubt  as 
to  the  tree  designated  by  the  name  of  Kdo,  Kdu,  although  some  botanists 
call  it  Olea  europcaa,  others  Olea  cuspidatay  and  others  Olea  ferruginea. 
Kaddam  and  Ualdu  yr&re  foimerlj  well  known  as  Naudea  parmfolia 
and  cordifolia;  now  the  forester  has  to  learn  the  new  generic  names 
Stephegtyne  and  Adina.  These  changes  of  systematic  names  are  not 
arbitrary — ^as  a  rule,  they  are  dictated  by  the  progress  of  scientific  research ; 
but  they  are  apt  to  discourage  the  student — and  on  that  account,  also, 
vernacular  names  merit  attention.  All  Korth  Indian  names  have  been 
spelt  according  to  the  system  of  Sir  William  Jones,  now  adopted  in. 
public  documents,  but  with  as  few  diacritical  marks  as  possible.  When 
it  seemed  necessary  to  indicate  a  long  vowel,  this  has  been  done,  in 
accordance  with  the  practice  of  Forbes's  Hindustani  Dictionary,  by  a 
horizontal  line,  thus — a,  e,  t,  u.  Kames  which  have  acquired  a  fixity  of 
spelling  in  English,  such  as  Teak,  Toon,  Sissoo,  Neem,  Hoom,  Bamboo, 
Peeptd,  Banyan,  have  not  been  interfered  with.  As  a  rule,  Korth 
Indian  names  only  have  been  given ;  but  in  a  few  instances  CanaresOy 
Telugu,  and  Burmese  names  have  been  added,  in  order  to  facilitate  the  use 
of  the  book  in  other  provinces  besides  those  for  which  it  has  mainly  been 
written. 

It  may  be  useful  to  mention  that  trees  .which  under  ordinary  circum- 
stances do  not  exceed  20  ft  in  height  are  termed  small,  while  large  trees 
are  those  which  exceed  50  ft.,  and  moderate-sized  trees  those  between  these 
limits.  In  indicating  the  rate  of  growth,  the  terms  slow,  moderate,  and 
rapid  have  occasionally  been  used.  These  comparative  terms  are  intended 
to  relate  to  average  conditions,  for  it  is  well  known  that  the  same  kind 
may  be  a  rapid  grower  under  certain  circumstances,  and  a  slow  grower 
under  others.  With  this  reservation,  the  following  terms  have  been 
adopted  in  this  handbook : — 

Growth  slow :  more  than  12  rings  per  inch  of  radius ;  age  of  a  tree  of 
6  fb.  girth,  above  138  years. 

Growth  moderate :  4-12  rings  per  inch  of  radius ;  age  of  a  tree  of  6  ft. 
girth,  46  to  138  years. 

Growth  rapid :  less  than  4  rings  per  inch  of  radius ;  age  of  a  tree  of 
6  ft.  girth,  less  than  46  years. 

Pure  Forests  are  now  commonly  called  those  which  consist  entirely  or 
nearly  of  one  kind  of  tree,  in  contradistinction  to  mixed  forests,  com- 
posed of  various  kinds.  The  term  leaf -bearing  trees,  though  not  literally 
correct,  is  used,  in  contradistinction  to  coniferous  trees,  in  the  sense  of  the 
French  "  Bois  feuillus,"  and  the  German  "  Laubholzer." 

Concerning  the  information  given  on  the  physical  properties  of  the 
different  kinds  of  timber,  it  will  suffice  to  state  that  the  weight  of  a  cubic 
foot  is  always  that  of  seasoned  timber,  unless  otherwise  stated.     Of  the 
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numerous  experiments  made  to  determine  the  mechanical  properties  of 
Indian  timbers,  the  results  of  those  only  'which  relate  to  transverse 
strength  have  been  given.  P.  is  the  constant  represented  by  the  follow- 
ing well-known  formula : — 

L  X  W 


P  = 


d« 


L  being  the  length  in  feet  of  the  scantling  tested  between  supports 
(bearing  length),  W  the  weight  producing  fracture  of  the  scantling  loaded 
in  the  middle,  b  breadth  of  scantling  in  inches,  d  depth  of  scantling  in 
inches. 

It  now  remains  briefly  to  narrate  the  history  of  this  work,  to  enumer- 
ate the  materials  upon  which  it  is  based,  and  to  acknowledge  the  assist- 
ance received  during  its  preparation.  In  1869,  the  late  Dr  Stewart, 
then  Conservator  of  Forests  in  the  Panjab,  came  home  on  furlough,  and 
the  Government  of  India  intrusted  him  with  the  preparation  at  Kew  of 
this  work,  for  which  he  had  been  collecting  materials  for  several  years. 
While  officiating  in  1860-61  for  Dr  Jameson  as  Superintendent  of  the 
Botanic  Grarden  at  Saharanpur  and  of  the  Government  Tea  Plantations 
in  the  ^North-West  Provinces,  and  subsequently  while  Civil  Surgeon  at 
Bijnaur  in  Eohilkhand,  he  became  familiar  with  the  forest  vegetation 
in  the  plains  and  in  the  Himalaya  between  the  Jumna  and  Kali  rivers. 
In  1864  he  returned  to  the  Panjab,  where  he  had  passed  his  first  years 
of  medical  service,  principally  on  the  western  frontier,  and  being  then 
appointed  to  the  charge  of  the  forests  in  that  province,  he  devoted  the 
greater  part  of  his  time  to  the  botanical  exploration  of  the  Panjab  Hima- 
laya, Kashmir,  and  the  adjoining  districts  of  Tibet,  and  to  repeated  care- 
ful examinations  of  the  Eakhs  and  brushwood  tracts  in  the  plains  west  of 
the  Jumna  river,  including  the  adjoining  province  of  Sindh.  He  thus 
acquired  an  extensive  knowledge  of  the  forest  vegetation  of  a  laige 
portion  of  ^orth-West  India,  and  the  copious  notes  taken  on  the  spot  in 
all  his  travels  contained  a  rich  store  of  information.  In  order  to  enable 
him  to  include  the  forest  vegetation  of  Oudh  and  the  Central  Provinces, 
a  forest  officer  of  the  North- West  Provinces,  Mr  Eichard  Thompson,  who 
had  formerly  served  under  Dr  Stewart  at  Saharanpur,  was  at  his  sugges- 
tion deputed  to  visit  the  principal  forest  tracts  of  those  provinces ;  and  the 
notes  and  collections  made  by  that  officer  were  sent  to  him  at  Kew.  Dr 
Stewart's  previous  publications  in  various  scientific  journals,  as  weU  as 
the  numerous  and  valuable  official  reports  submitted  by  him  as  Conserva- 
tor of  Forests,  and  his  excellent  book  on  the  "  Useful  Plants  of  the  Panjab," 
fully  warranted  the  expectation  that,  after  the  needful  preparatory  study  at 
home,  he  would  be  equal  to  the  important  task  intrusted  to  him.  He  accord- 
ingly devoted  a  large  part  of  his  furlough,  from  1869  to  1871,  to  this  work, 
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and  would  doubtless  have  completed  it  in  a  satisfactory  manner  if  his 
health  had  not  given  way.  During  the  latter  part  of  his  residence  iii 
England,  it  was  evident  to  his  friends  that  his  general  health  was  impaired ; 
and  when  the  first  sheets  of  his  manuscript  were  printed,  it  was  clear  that 
the  work,  as  prepared  by  him,  would  neither  be  a  useful  one,  nor  one 
creditable  to  himself.  He  returned  to  India  in  October  1872,  and  died 
from  an  affection  of  the  brain  at  Dalhousie  on  the  5th  July  1873.  Under 
these  circumstances,  as  I  had,  while  in  India,  recommended  that  this  task 
should  be  intrusted  to  Dr  Stewart,  and  as  I  happened  to  be  in  England 
for  the  restoration  of  my  health,  I  was  directed  in  March  1872,  by  her 
Majesty's  Secretary  of  State  for  India  in  Council,  to  complete  the  work 
for  publication  ;  and  the  past  two  years  have  been  devoted  to  this  duty. 

The  following  materials,  besides  the  published  literature  and  official 
reports,  have  been  at  my  disposal :  1.  The  rich  collections  of  the  Eoyal 
Herbarium,  Museum,  and  Gardens  at  Kew.  2.  Dr  Stewart's  manuscript, 
comprising  the  description  of  444  species.  3.  Mr  Eichard  Thompson's 
notesy  and  a  portion  of  the  collections  made  by  him.  4.  The  greater  por- 
tion of  my  own  herbarium,  which  was  in  charge  of  Mr  Sulpiz  Kurz  at 
Calcutta,  and  which  I  sent  for  as  soon  as  I  received  orders  to  undertake 
the  work.  5.  A  small  collection  of  plants  made  by  me  on  a  journey 
through  Rajputana  and  the  forest  tracts  of  Guzerat  in  1869-70,  with  my 
journal  and  notes.  A  large  portion  of  the  notes  and  journals  relating  to 
my  other  tours  in  North- West  and  Central  India,  and  some  of  the  botani- 
cal collections  made  on  those  tours,  were  unfortunately  in  India,  and  could 
not  be  made  available  for  the  preparation  of  this  work. 

My  personal  knowledge  of  the  arboreous  vegetation  of  the  territory  in- 
cluded in  this  Flora  has  been  acquired  during  a  series  of  tours  of  inspection 
in  the  forests  of  the  Satpura  range,  Bijoragogarh,  and  Oudh,  the  Nepal 
Teiai,  Kamaon,  Garhwal,  Eohilkhand,  Dehra  Doon,  Jaunsar,  and  Gorakh- 
pur,  in  1863  ;  the  Deodar  forests  of  Kunawar,  the  outer  hills  and  a  portion 
of  the  plains  of  the  Fanjab,  in  1864  ;  Kangra,  the  plantations  and  Eakhs  of 
the  Panjab,  Sindh,  Berar,  and  the  western  part  of  the  Satpura  range,  in 
1868-69  ;  Kunawar,  Rajputana,  the  Panch  Mehal  and  Mandevi  forests  of 
Guzerat,  and  the  Eakhs  and  plantations  of  the  Panjab  plains,  in  1869-70  ; 
and  during  a  residence  of  six  summer  seasons  at  Simla,  and  numerous  ex- 
cursions and  smaller  tours  in  the  vicinity  of  that  place.  Unfortunately, 
I  was  never  able,  owing  to  continued  pressure  of  official  duties,  to  devote 
much  time  during  those  journeys  to  botanical  studies.  With  the  Flora 
of  Tibet,  Chamba,  Kashmir,  Kaghan,  and  the  trans -Indus  territory,  I 
have  no  personal  acquaintance. 

The  identification  and  description  of  species,  and  the  botemical  part 
generally,  is  entirely  mine,  and  the  result  of  my  independent  researches. 
I  am  alone  responsible  for  them.     But  Dr  Stewart's  MSS.  furnished  me 
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with  mucli  useful  infonnation  regarding  the  vegetation  of  those  districts, 
with  which  he  was  personally  acquainted.  In  numerous  cases  they  sup- 
plied data  concerning  the  geographical  distrihution  of  plants,  which  I 
could  not  have  obtained  from  any  other  source ;  and  I  invariably  con- 
sulted them  regarding  vernacular  names,  the  habit,  mode  of  growth,  and 
products  of  the  trees.  Where  I  had  no  personal  knowledge  of  the  plant 
— as,  for  instance,  ChamoBropa  RiicMeana,  Eeptonia,  Parrotiay  and  other 
exclusively  western  trees — I  have  for  the  general  remarks  mainly  relied 
on  his  manuscripts.  For  the  trees  and  shrubs  of  those  districts  with 
which  he  was  not  acquainted,  the  work  has  been  based  upon  other  sources 
of  information.  With  regard  to  the  Panjab,  I  could  not  have  completed 
this  handbook  without  the  assistance  of  Dr  Stewart's  manuscript,  unless 
I  had  returned  to  India  and  devoted  several  years  to  a  botanical  explora- 
tion of  the  same  ground  where  he  had  collected  his  infonnation. 

I  have  utilised  the  materials  collected  by  my  late  colleague  as  far  as 
they  were  embodied  in  his  manuscripts,  and  in  his  various  publications 
and  ofScial  reports.  Many  months  have  we  spent  together  in  the  fierce 
heat  of  the  Kamaon  Doons,  in  the  Deodar  forests  of  Kunawar  near  the 
limits  of  arboreous  vegetation,  and  in  other  districts  of  North-West  India. 
We  have  shared  many  a  hard  day's  work,  and  have  keenly  discussed 
many  botanical  questions.  It  is  a  melancholy  satisfaction  to  me  to  record 
the  extent  and  value  of  lus  labours.  Three  new  species  were  described 
in  Dr  Stewart's  manuscripts :  Acer  pentapomicum,  Rhus  punjdbensis^  and 
Adenanthera  Otidhensis — the  two  former  discovered  by  him  in  the  N.W. 
Himalaya,  and  the  third  by  Mr  Eichard  Thompson  in  the  Oudh  forests. 
These  species  have  been  accepted  by  me  as  defined  and  named  by  him ; 
and  at  the  end  of  this  volume,  an  analytical  key  to  the  chief  arboreous 
conifers  of  the  K.W.  Himalaya,  by  Dr  Stewart^  will  also  be  found.  Re- 
garding the  limitation  of  certain  species,  I  have  formed  views  difiering 
considerably  from  those  of  Dr  Stewart  This  divergence  of  opinion 
mainly  relates  to  the  following  genera  :  Gretda,  ZizyphuSy  BJiuSy  Acacia, 
Embeliaf  Diospyros,  Olea,  Eliretia,  and  the  Bamhooa.  I  wished  to  have 
placed  the  views  Dr  Stewart  entertained  regarding  those  species  before 
Indian  botanists  iu  his  own  words,  but  the  state  of  his  manuscripts  pre- 
vented the  adoption  of  this  course.  They  are,  however,  deposited  in  the 
Library  of  the  Koyal  Herbarium,  Kew,  and  are  available  to  those  in- 
terested in  the  arboreous  vegetation  of  North  India. 

A  list  of  Dr  Stewart's  publications  bearing  on  the  subject  of  this  book 
will  be  found  at  p.  xx. 

I  have  constantly  consulted  Jacquemont's  Voyage  dans  Tlnde ; 
Hoffmeister's  Travels  ;  Dr  Hooker's  admirable  Himalayan  Journals ; 
Or  T.  Thomson's  clear  and  accurate  description  of  the  North- West  Hima- 
laya and  its  vegiitation ;  Madden's  excellent  papers  on  the  Terai  and  outer 
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mountains  of  Kamaon ;  Edgeworih's  valuable  papers  on  the  vegetation  of 
Banda,  Multan,  and  the  North-Eastern  Panjab ;  Aitchison's  Flora  of 
Jhelam  and  Catalogue  of  Panjab  Plants;  Cl^hom's  full  and  instruc- 
tive Report  on  the  Forests  of  Panjab  and  the  Western  Himalaya ;  and  the 
late  Dr  Stocks's  contributions  to  the  botany  of  Sindh. 

I  have  now  to  acknowledge  the  kind  and  ready  assistance  which  I  have 
received  on  all  sides  in  this  undertaking.  I  value  highly  the  privilege  of 
having  worked  at  Kew  during  the  past  two  years.  The  free  use  of  the 
Library  and  Herbarium,  with  its  matchless  collections  of  Indian  plants, 
and  its  perfect  order  and  arrangement,  greatly  fSeusilitated  my  task ;  and  the 
ready  access  at  all  times  to  the  Grardens  and  the  Museum  of  Economic 
Botany,  enabled  me  to  come  to  definite  conclusions  on  many  difficult 
questions.  I  am  under  the  greatest  obligation  for  the  interest  which  Dr 
Hooker  has  from  the  commencement  evinced  in  this  work,  and  his  advice 
and  assistance  given  without  reserve.  Professor  Oliver,  the  Keeper  of 
the  Herbarium,  and  in  his  absence  Mr  J.  G.  Baker,  have  examined  the 
botanical  part ;  and  to  Professor  Oliver  particidarly  I  am  indebted  for 
corrections  and  useful  suggestions  as  it  passed  through  the  press.  Mr 
Bentham  kindly  permitted  me  to  consult  him  on  doubtful  points.  In 
my  early  days  I  had  the  privilege  of  studying  under  eminent  botanists. 
I  am  proud  to  state  that  Schouw  at  Copenhagen,  Treviranus  at  Bonn, 
Grisebach  and  Lantzius-Beninga  at  Gottingen,  were  my  instructors  ;  and  I 
had  the  good  fortune  to  accompany  Link  on  some  of  his  excursions  in 
Greece,  where  I  began  my  botanical  pursuits  under  Dr  Fraas,  then  Pro- 
fessor of  Botany  at  Athens.  Continuous  official  work  in  the  Indian  forest 
service  since  1855  had  compelled  me  almost  entirely  to  abandon  scientific 
pursuits,  and  I  regard  it  as  no  small  advantage  to  have  been  permitted 
to  resume  botanical  research  under  the  guidance  of  the  first  botanists  in 
England. 

To  Mr  Kurz,  Curator  of  the  Herbarium  of  the  Calcutta  Gardens,  I  am 
indebted  for  valuable  notes,  some  of  which  are  included  under  Addenda. 
Dr  Host,  Librarian  at  the  India  Office,  has  with  great  kindness  verified 
the  Sanskrit,  Arabic,  and  Persian  names.  Mr  D.  Hanbury  has  favoured 
me  with  useful  suggestions  regarding  medicinal  plants ;  and  Dr  Cleghom, 
formerly  associated  with  me  in  India,  has  from  the  commencement  of  the 
work  given  me  the  advice  and  counsel  of  a  true  and  faithful  friend — 
without  his  corrections  I  could  not  have  ventured  to  publish  this  book 
in  a  language  which  is  not  my  own,  and  without  his  devoted  assistance 
at  the  last  I  could  not  have  completed  it. 

D.  BRANDIS. 

Kbw,  March  1874. 
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ABBBEVIATIOKS  AND  EXPLANATION  OF  TERMS.  xxi 


ABBREVIATIONS. 

C.S.        .  Cold  Season        .        .        Dec        Jan.        Feb. 

March,   Apr.        May. 


H.S.  .  Hot  jy 

R.S.  .        Rainy     „ 


Pb. 

N.W.P. 

C.P. 


Autumn. 


June,      July,       Aug. 

Sept.      Oct.        Nov. 

Panjab. 

North- Western  Provinces. 

Central  Provinces. 


iVbfe.— For  a  full  aecouot  of  the  climatic  regions  of  India,  nee  ''Distribution  of  Forests 
in  India,"  in  Ocean  Highways  for  October  1872,  and  Transactions  of  Scottish  Arboricul- 
tnra]  Society,  vii.  88  (1873). 

Eastern  India.    (Sikkim  to  Burma,  including  BengaL) 

North-West  India*     (Sindh,  Panjab,  N.W.P.,  Bandelkhand,  and  Rajpu- 

tana.) 
South  India.    (The  Peninsula,  south  of  the  Satpura  range.) 


EXPLANATION    OF    TERMS. 

Acuminate^  terminating  in  a  tapering  point 

jEstivationy  applied  to  the  relative  position  of  the  parts  of  the  calyx  and  corolla 

in  bud. 
ArilluSf  a  dilatation  from  the  funide  or  placenta  more  or  less  covering  the  seed 

as  it  matures. 
Arrested  (as  applied  to  the  axis),  when  the  intemodes  are  undeveloped. 
Benryy  a  succulent  indehiscent  (syncarpous)  fruit. 
Caruncle,  a  thickening  of  the  mouth  of  the  ovule  as  the  seed  matures. 
Convolute  (in  vernation),  a  leaf  rolled  longitudinally  on  itself. 
Divaricate,  spreading  at  a  wide  angle. 
Flexuose,  alternately  bending  fr^m  side  to  side. 
dahrate,  becoming  glabrous  on  full  development. 
Hyaline,  translucent. 

Interpetiolar  (applied  to  stipules),  between  two  petioles. 
Intrapetiolar  (applied  to  stipules),  between  the  petiole  and  branch. 
Monxliform,  beaoed,  constricted  at  intervds. 
PenicillcUe,  tufted  like  a  cameFs  hair  brush. 

Ruminate,  interrupted  in  internal  structure,  usually  applied  to  albumen. 
Serobieulate,  marked  with  minute  shallow  depressions. 
Strigose,  covered  with  cQiort  stiff  more  or  less  appressed  hairs. 
Strofhiole,  an  appendage  of  the  testa  of  some  seeds,  usually  on  the  raphe,  but 

independent  of  the  funicle  and  micropyle. 
Thyrsus,  a  compact  pyramidal  panicle. 
Tnnerved,  with  3  nerves  distinct  from  the  base. 
Triplinerved,  with  3  nerves  more  or  less  confluent  near  the  Tiase. 
Viviparous,  developing  leafy  ahoots  from  the  inflorescence. 
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SYNOPSIS  OF  NATURAL  ORDERS. 


The  distingaishing  characters  are  selected  with  special  reference  to  the 
trees  and  shrubs  described  in  this  work :  a  few  Orders  not  here  de- 
scribed, but  containing  important  Indian  trees  or  shrubs,  are  added  in 
brackets. 

FiBST  Class.  DICOTTLEDONS. 

Pith  surrounded  by  concentric  layers  of  wood  and  bark.  Wood  and 
bark  separated  in  the  growing  stem  by  a  continuous  layer  of  soft  cells 
(cambium)y  which  is  transformed  into  new  wood  on  the  outside  of  the 
wood-cyUnder,  and  into  new  bark  on  the  inside  of  the  bark.  Ultimate 
venation  of  the  leaves  usually  irregularly  reticulate.  Embryo  with  two 
or  more  cotyledons.  In  germination  the  cotyledons  are  generally  raised 
above  ground,  the  radicle  lengthens,  forming  a  tap-root^  which  at  a  later 
period  branches. 

FiBST  Sub-Class.  ANGI0SPE£1LS!. 

The  wood  consists  of  wood-cells,  vessels,  and  medullary  rays.  Parte 
of  calyx,  corolla^  or  perianth  usually  in  fours  or  fives.  Ovules  in  a 
closed  ovary,  fertilised  by  the  pollen-tubes  penetrating  into  the  ovary 
through  the  opening  or  loose  tissue  of  the  stigma.  Embryo  with  two 
cotyledons,  with  or  without  albumen. 

I.  Polypetakd. — ^Flowers  with  both  calyx  and  corolla,  the  latter  of 
distinct  petals. 

A.  ThalamifloTSd. — Petals  hypogynous. 

1.  DitteniacecBy  p.  1.  Leaves  alternate,  simple,  with  prominent  lateral  nerves. 
Sepals  persistent.  Stamens  indefinite.  Pistil  usually  of  several  distinct  car- 
pels.   Embryo  minute  in  fleshy  albumen. 

2.  Moffnoliacece,  p.  3.  Leaves  alternate,  simple  ;  stipules  conspicuous,  com- 
monly convolute.  Sepals  and  petals  conform  in  2-7  whorls  of  three,  imbricate, 
deciduous.  Stamens  mdefinite.  Numerous  distinct  carpels.  Embryo  minute 
in  a  fleshy,  oily,  uniform  albumen. 
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3.  AwmacecBy  p.  4-  Leaves  alteroate,  eutirey  without  Btipulea.  Sepals  and 
petals  in  threes  or  multiples  of  three.  Stamens  indefinite.  Carpels  distinct  in 
truit  (united  in  Anona).    Embryo  minute  in  a  ruminated  albumen. 

4.  Memapermacece,  p.  7.  Clmibers  with  broad  medullary  rays  and  other- 
wise anomalouB  wood  structure.  Leaves  alternate,  simple,  mostly  palminerved, 
without  stipules.  Flowers  imisexual,  usually  trimerous,  sepals  free.  Stamens 
definite,  often  monadelphous.  Fruit  usually  of  several  distmct  one^seeded  car- 
pels.   Embryo  curved  with  or  without  albumen. 

6.  Berberidece,  p.  11.  Leaves  alternate.  Sepals  and  petals  usually  trimer- 
ous,  conform,  caducous.  Stamens  mostly  6,  free,  opposite  to  petals ;  anthers 
opening  by  valves.    Carpels  one  or  several,  distinct.    Seeds  albuminous. 

6.  Capparideas,  p.  13.  Leaves  alternate.  Sepals  4.  Petals  4.  Stamens 
often  indefinite.  Ovary  stipitate,  synearpous.  Seeds  numerous,  attached  to 
parietal  placentas,  generally  without  albumen. 

7.  Bixine<E,  p.  16.  Leaves  alternate,  simple.  Sepals  4  or  6.  Stamens  inde- 
finite ;  anthers  bursting  longitudinallv  by  slits  or  pores  at  the  apex.  Ovary 
synearpous,  one-celled.  Seeds  generally  few,  on  parietal  placentas.  Embryo 
with  foliaceous  cotyledons  in  a  fleshy  albumen. 

8.  PiUosporwe,  p.  19.  Leaves  alternate,  simple,  exstipulate.  Flowers  bisex- 
ual, regular,  pentandrous  and  pentamerous.  Sepals  free.  Ovary  synearpous. 
Embryo  minute  in  a  copious  albumen. 

9.  TamariscinecB,  p.  20.  Leaves  alternate,  small,  generally  scale -like. 
Flowers  usually  bisexual,  regular,  pentamerous,  rarely  tetramerous ;  stamens 
as  many  as  petals,  or  twice  that  number.  Ovary  one-celled,  synearpous.  Seeds 
numerous,  tufted  or  winged. 

[GuUi/erce.  Eesinous,  often  coloured  juice.  Leaves  coriaceous,  glabrous, 
opposite,  undivided,  penniveined.  Flowers  regular,  generally  unisexual.  Sepals 
free.  Stamens  numerous.  Ovary  synearpous.  Seeds  few,  without  albumen. 
Embryo  flesh}',  oily. — Garcinia  pictoria,  JRoxb.  ;  Bedd.  FL  Sylv.  t.  87.  Xan- 
thochymus  mctorvus,  Roxb. ;  ib.  t.  88.  Calophyllum  elatum,  Bedd. ;  ib.  t.  2. 
(Poon)  ;  Mesua  Raxburghii,  Wight  {M,ferrea,  Roxb.)] 

10.  TemstrmniacecBy  p.  24.  Leaves  alternate,  coriaceous,  simple,  penni- 
veined. Flowers  regular,  usually  pentamerous  and  bisexual.  Sepals  5.  Sta- 
mens numerous.  Ovary  synearpous,  3-5-celled.  Seeds  generally  few  and  exal- 
buminous.    Embryo  fleshy,  oily. 

11.  JHpUrocarpeoBy  p.  26.  Resinous.  Leaves  alternate,  generally  entire, 
penniveined.  Flowers  bisexual,  pentamerous,  regular.  Cafyx  often  adnate 
to  ovary,  and  its  segments  enlarged  in  fruit.  Stamens  6,  10,  15,  or  indefinite. 
Ovary  synearpous.  Seeds  one,  rarely  two.  Embryo  with  thick  fleshy  coty- 
ledons, albumen  none. 

12.  McUvacece,  p.  28.  Wood  soft  and  light.  Leaves  alternate,  stipulate, 
simple,  often  palminerved,  with  stellate  hairs.  Cal3^x-lobes  valvate.  Stamens 
numerous,  monadelphous  ;  anthers  1-celled.  Fruit  a  dehbcent  capsule,  or  often 
separating  ultimately  into  distinct  carpels,  rardy  indehiscent. 

13.  StercuUaceae,  p.  32.  Wood  soft.  Leaves  simple  or  digitate,  usually  alter- 
nate and  stipulate.  Calyx-lobes  valvate.  Stamens  monadelphous  or  free  ;  an- 
thers 2-celled.    Fruit  a  dehiscent  capsule,  or  a  whorl  of  distmct  carpels. 

14.  TVYtocece,  p.  36.  Leaves  alternate,  simple,  with  deciduous  stipules.  Calyx- 
lobes  valvate.  Stamens  indefinite,  usually  free  ;  anthers  2-celled.  Ovary  syn- 
earpous, 2-10-celled. 

{Linece.  Leaves  alternate,  entire,  stipulate.  Flowers  bisexual,  regular,  5- 
rarely  4-merous.  Stamens  as  many  as  petals  or  double  their  number,  connate 
at  the  base  into  a  tube  or  ring.  Disc  of  5  or  10  glands,  often  inconspicuous. 
Seeds  few. — Erythroxylon  indicunif  DC. ;  Bedd.  Fl.  Sylv.  t.  81.] 

15.  MalpighiaceaSj  p.  44.    Climbers  with  opposite  entire  leaves.    Flowers 
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regular,  biBexual)  pentamerous.    Stamens  10.    Fruit  of  1-8  winged  one-eeeded 
carpels.    Seed  wimout  albumeiL 

16.  Grtraniajotas^  p.  45  {AverrhocC),  Leaves  alternate,  impaiipinnate.  without 
stipides.    Sepals  5  ;  petals  5  ;  stamens  10.    Fruit  oblong,  fleshy,  5-ribDed. 

17.  Rutaceodf  p.  46.  Leaves  compound  or  simple,  usually  alternate,  without 
stipules,  aromatic,  dotted  with  translucent  elands.  Disc  annular,  thick.  Flowers 
4r  or  5-merous.  Stamens  as  many  as  petals,  or  twice  that  number,  rarely  inde- 
finite. 

18.  SmarubeoBy  p.  68.  Bark  bitter.  Leaves  usuallv  alternate,  compound, 
without  stipules,  not  dotted  with  glands.  Flowers  small,  generally  unisexual, 
regular,  3-5-merous.    Stamens  as  many  as  ]peta]s,  or  double  their  number. 

19.  OchnaceoBy  p.  60.  Leaves  alternate,  smiple,  shining,  coriaceous.  Flowers 
regular,  bieexuaL  Sepals  5  ;  petals  5  or  10.  Stamens  10  or  indefinite ;  anthers 
linear.    Fruit  usually  of  3-10  distinct,  1-seeded  drupes. 

20.  Buraeraceof,  p.  61.  Balsamic  or  resinous.  Leayes  alternate,  3-foliolate 
or  imparipinnate,  without  stipules.  Stamens  usually  8  or  10.  Seeds  one  or 
few,  without  albumen. 

21.  MeliacecBf  p.  65.  Leaves  alternate,  pinnate,  without  stipules.  Flowers 
regular,  bisexual,  in  large  panicles.    Stamens  generally  8-10,  monadelphous. 

22.  Oladnece,  p.  74.  Leaves  alternate,  simple,  exstipulate.  Flowers  small, 
4-5-merous.  Stamens  as  many  as  petals  or  twice  their  nimiber.  Fruit  inde- 
hiscent,  1-seeded. 

23.  lUdneoBy  p.  75.  Leaves  evergreen,  alternate,  simple,  glabrous.  Petala 
4-6  ;  stamens  as  many  as  petals.  Fruit  a  drupe  with  three  or  more  1-seeded 
pyrenes. 

5^  AmpeltdecBf  p.  97.  Climbers.  Leaves  alternate,  simple  or  compound. 
Calyx  small;  petais  valvate  in  bud.  Stamens  opposite  to  petals.  Fruit  a 
berry  with  one  or  a  few  hard  seeds. 

25.  SapmdaceoB,  p.  103.  Leaves  alternate  or  opposite,  simple  or  compound. 
Flowers  polygamous,  often  irregular.  Stamens  usually  more  than  petals,  not 
double  their  number.    Seeds  few. 

26.  SaJbiaceas,  p.  115.  Leaves  alternate,  without  stipules.  Flowers  tetra- 
merous  or  pentameroua  Stamens  opposite  to  petals.  Anther-cdls  distinct. 
Seeds  few,  without  albumen. 

27.  Anoica/rdi(ice<By  p.  117.  Often  resinous.  Leaves  various,  without  sti- 
pules.   Fruit  generally  drupaxseous,  1-celled,  1-seeded  (2-5-6eeded  in  Sp<mdi<u). 

[CoriarieoB.  Leaves  opposite,  simple.  Flowers  bisexual,  regular,  pentamer- 
ous. Stamens  10.  Disc  none.  Fruit  of  5-8  distinct  one-sc^ed  ca]^>els,  en- 
closed in  the  persistent  coriaceous  or  succulent  petals. — Coriaria  nepalensisy 
WalL  p.  128.] 

28.  MarififfecB,  p.  129.  Leaves  alternate,  2-  or  3-pinnate  ;  leaflets  caducous, 
with  glands  in  the  place  of  stipules.  Flowers  iarge,  bisexual,  pentamerous, 
panicled ;  petals  imequaL  Fertile  stamens  5,  opposite  to  petals,  altematiog 
with  sterile  stamens.    Fruit  a  long  l-celled  3-valved  pod. 

[ConnaracecB,  Leaves  alternate,  without  stipules,'pinnate,  3-  or  1-foliolate  ; 
leaflets  coriaceous,  entire.  Flowers  generally  bisexual,  pentamerous.  Stamens 
6  or  10.  Ovary  of  five  distinct  1-cdled,  hirsute  carpels,  one  or  more  of  which 
only  comes  to  maturity,  foiming  a  1-seeded  oblique  capisule. — Cownarua  pin- 
natu8,  Linn. ;  Bedd.  FL  Sylv.  Man.  82.] 

R  OaIyeiflor».  Calyx  gamosepalous,  often  adnate  to  ovary.  Petals 
inserted  on  the  calyx. 

29.  Celastrinece,  p.  77.  Leaves  simple,  alternate  or  opposite,  generally  cori- 
aceous ;  ptipules  none,  minute  or  early  deciduous.    Calyx  small ;  lobes  imbri- 


SYNOPSIS  OF  NATURAL  ORDERS.  XXV 

caie.  StamenB  3-6,  altematmg  with  petals.  Disc  laige,  suirounding  the  base 
of  the  3-5-celled  ovaiy.  Emit  a  flesny  drupe,  or  a  capsule  dehiscing  loculici- 
dally,  or  3  distinct  carpels. 

30.  RhaamfMoe,  p.  84.  Branchlets  and  stipules  often  spinescent.  Leaves 
alternate,  simple.  CSalyx-lobes  yalvate.  Stamens  opposite  to  petals.  Disc 
annular,  cnpular,  or  coating  the  calyx-tube.    Ovaiy  2-3-celled. 

31.  LeguminoscSy  p.  130..  Leaves  alternate,  stipulate,  pinnate  3-foliolate  or 
onifoliolate.  Gaipel  1,  free.  Fruit  a  1 -celled  pod.  Seeds  generally  without 
albumen ;  cotyleaons  filled  with  starch,  or  oily. 

32.  EosacecB,  p.  109.  Leaves  simple  or  compoimd,  stipulate,  usually  alter- 
nate. Stamens  numerous.  Carpels  solitary  few  or  nimierous,  free  or  enclosed 
in  and  adherent  to  the  calyx-tube.    Seeds  without  albumen. 

33.  Saxifrageatf  p.  210.  Leaves  simple,  alternate  or  opposite.  Flowers  reg- 
ular, generally  bisexuaL  Calyx  free  or  acbiate  to  ovaty.  Caipels  2  or  more^ 
usua^  syncarpous.    Seeds  small ;  embiyo  minut^  in  a  copious  cdbumen. 

34.  HamanulidecB,  p.  215  {Parrotia).  Leaves  cLeciduous,  alternate,  crenate ; 
stipules  large,  deciduous.    Flower-heads  enclosed  in  large,  membranous  bracts. 

36.  BMzophorecBj  p.  217.  Leaves  apposite,  petiolate,  coriaceous,  entire  ;  sti- 
pules interpetiolar,  esxlj  caducous.  Calyx  adnate  to  ovary,  4-14-lobed  ;  lobes 
valvate,  coriaceous,  persistent. 

36.  CombrettxcecBf  p.  220.  Leaves  simple,  petiolate,  entire;  no  stipules. 
Calyx-tube  adnate  to  ovaiy  ;  limb  4-6-cleft ;  lobes  valvate.  Stamens  as  manv 
as  calyx-lobes,  or  twice  the  number.  Fruit  winged  or  angled,  1-celled,  1 -seeded. 
No  idbumen  ;  cotyledons  fleshy,  oily. 

37.  Mf/rtaceoBf  p.  230.  Leaves  simple,  penninerved,  generally  entire,  either 
alternate,  or  (more  commonly)  opposite,  with  translucent  glands.  Flowers  r^- 
olar,  bisexual,  4-5-merous.  Calyx-tube  adnate  to  ovary  ;  limb  often  closed  m 
bad,  and  bursting  irregularly  or  coming  off  entire.  Stamens  indefinite ;  anthers 
dehiscing  longitudinally.    Seeds  generally  numerous. 

^Mekutonuiceoe,  Leaves  simple,  with  3-9  basal  nerves  (in  MemecyUm  penni- 
vemed).  Flowers  rej^ular,  bisexual,  4-6-merou8.  Calyx-tube  more  or  less  ad- 
nate to  ovary  ;  lobes  mibiicate  in  bud.  Stamens  definite,  as  many  as  petals,  or 
twice  that  number.  Anthers  basifixed,  opening  at  the  apex  with  two  pores  or 
short  slits,  connective  often  thick  and  appendiculate. — Memecylon  umoAUXtum, 
Bonn.,  Bedd.  Fl.  Sylv.  t.  206— Syn.  M.  tinctorium^  Wight  HI  t  93.] 

38.  LythrarieaSy  p.  237.  Leaves  simple,  entire,  generally  opposite  ;  no  sti- 
pules. Calyx  free,  camosepalous ;  lobes  valvate  in  bud.  Stamens  definite  or 
indefinite  ;  anthers  aehiscing  longitudinally.  Fruit  generally  a  2-many-celled 
capsule.    Seeds  numerous,  without  albumen. 

39.  Samydaceoe,  p.  242  (Casearia).  Leaves  alternate,  distichous,  simple, 
often  with  translucent  glands  ;  stipules  small,  deciduous.  Flowers  inconspicu- 
ous, axillary,  fasciculate.  Ovary  free.  Capsule  1-celled.  Seeds  numerous ; 
embryo  stnujzht,  in  a  fleshy  albumen. 

40.  FassimrecB,  p.  244  {Carica),  Stem  simple,  with  few  branches,  tufts  of 
palminerved  leaves  at  the  ends  of  branches.  Flowers  unisexuaL  Fruit  large, 
succulent.    Seeds  numerous,  parietal ;  embryo  straight,  in  a  fleshy  albumen. 

[JDatiscece.  Leaves  alternate,  without  stipules.  Flowers  dioicous,  petals 
often  wanting.  Calyx  3-9-lobeu.  Ovary  inferior,  1-celled,  with  as  many  pla- 
centas and  styles  as  calyx-lobes.  Seeds  parieta],  numerous,  minute. — Tetra- 
meUs  nudtflora,  R  Brown,  p.  246.] 

41.  Cactece,  p.  246.  Flat  and  articulate,  or  columnar,  succulent  stems  with 
minute  leaves.  Flowers  large,  bisexual ;  cal^  adnate  to  ovary  ;  lobes  numer- 
ous. Stamens  indefinite  ;  fiiaments  long,  finfonn.  Fruit  fleshy,  with  numer- 
ous seeds. 

42.  ArcUiacecp,  p.  247.    Leaves  alternate,  simple  or  compound.     Flowers 
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rcffular,  umbellate,  or  capitate.    Calyx  adnate  to  ovary ;  limb  short.    Petals 
caaucouB.    Seeds  few  ;  embryo  minute  in  fleshy  albumen. 

43.  Ccymacece,  p.  250.  Leaves  entire,  without  stipules.  Calyx  actuate  to 
ovaiT.  Fruit  a  b^ry  or  drupe,  1-  or  2-celled,  1-  or  2-8eeded.  Albumen  fleshy ; 
cotyledons  thin,  foliaceous. 

II.  Gamopetato.  Flowers  with  calyx  and  corolla,  the  latter  game- 
petalous. 

A.  Ovary  inferior. 

44.  CaprifoliacecBy  p.  254.  Leaves  opposite,  simple  or  pinnate.  Fruit  a 
berry  or  drupe,  1-  or  many-seeded  ;  embryo  minute  in  copious  fleshy  albumen. 

45.  Rtibiacea,  p.  260.  Leaves  opposite  or  whorled  ;  stipules  interpetiolar  or 
intrapetiolar.  Stamens  as  many  as  corolla-lobes,  alternating  with  them,  and 
inserted  in  the  tube.    Albumen  fleshy  or  homy. 

[GomposUm,  Leaves  alternate  or  opposite.  Flowers  in  involucrate  heads. 
Calyx-limb  a  pappus  of  scales,  hairs,  or  bristles,  rarely  none.  Stamens  5  ;  an- 
thers connate  in  a  tube.  Ovary  1-celled,  with  one  erect  ovule.  Style  of  fer- 
tile flowers  2-lobed. —  Vemoiiiaf  Blumea,] 

B.  Ovary  free  (except  Mcesa  and  Styracece). 

46.  EricacefBj  p.  279  (Andromeda^  Rhododendron).  ^  Leaves  alternate,  simple, 
without  stipules.  Anthers  2-celled,  opening  by  terminal  pores.  Capsule  5-18- 
celled,  with  nimierous  minute  seeds. 

47.  Mi/r8ine(By  p.  282.  Leaves  alternate,  simple,  without  stipules.  Calyx 
free,  rarely  adhering  to  ovary.  Fruit  a  fleshy  or  dry  beny,  or  a  drupe,  1-  or 
few-seeded.     Seeds  albuminous. 

48.  SavotacecBy  p.  288.  Milky  juice.  Heartwood  well  defined,  hard  and 
heavy.  Leaves  alternate,  entire,  usually  coriaceous,  without  stipules.  Flowers 
bisexuaL  Stamens  numerous,  in  2-3  series,  or  as  many  as  coroUa-lobes,  and 
opposite  to  them,  often  alternating  with  staminodes.  Fruit  a  1-  or  few-seeded 
berry  ;  testa  hard,  shining. 

49.  £benac€(e,  p.  294.  Leaves  alternate,  rarely  subopposite,  entire,  without 
stipules.  Flowers  usually  polygamous.  Fruit  a  few-seeded  berry.  Albumen 
cartilas:inous. 

50.  IStyrac€(e^  p.  298  {Symplocos).  Leaves  alternate,  simple,  without  stipules. 
Calyx  adnate  to  ovary.  Fruit  crowned  by  the  calyx-lobes,  1-seeded.  Embryo 
in  the  axis  of  a  fleshy  albumen. 

51.  Oleinece,  p.  301.  Leaves  opposite,  entire  or  pinnate ;  no  stipules.  Sta- 
mens 2.    Ovary  2-celled.    Seeds  lew. 

52.  SalvadoracecBf  p.  314.  Leaves  opposite,  entire,  with  minute  stipules. 
Flowers  smaJl,  regular,  tetramerous.  Stamens  4,  alternating  with  corolla-lobes. 
Ovary  2-celled.    Fruit  a  l-seeded  berry. 

53.  Loganiacecp,  p.  317  {Strychnos,  Buddleia).  Leaves  opposite,  connected 
by  interpetiolar  stipules  or  a  raised  line.  Flowers  regular,  4-5-merous.  Seeds 
numerous,  rarely  few,  albuminous. 

54.  Apocynece,  p.  319.  Juice  often  milky.  Leaves  opposite  or  whorled. 
Flowers  regular,  bisexual,  pentamerous,  pentandrous.  Calyx  divided  to  the 
base.  Corolla-lobes  contorted  in  bud,  throat  hairy  inside,  or  closed  with  scales. 
Anthers  free.  Ovary  of  2  dintinct  carpels,  or  2-celled,  rarely  1-celled.  Seeds 
numerous,  often  with  a  tuft  of  hairs. 

55.  Asclejnadeo!,  p.  329.  Juice  milky.  Leaves  opposite  entire,  without  sti- 
pules.   Flowers  regular,  pentamerous,  pentandrous.    Ualyx  divided  to  the  base. 
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Anthezs  ooimate  into  a  tube,  endosmg  the  style.    Ovaiy  of  2  distinct  caipeb. 
Seeds  nmnerons,  with  a  tuft  of  haiis. 

56.  Borafftneat,  p.  335.  Leaves  alternate,  without  stipules.  InfloTescence 
cymose  nsmulv  unilateial.  Flowers  regular,  4-6-merous,  4-6-andTOUs.  Calyx 
penistent ;  lobes  4-6,  valvate  in  bud.  Ovary  2-  or  4-ceUed,  often  2-4-lobed. 
Seeds  solitary  in  each  cell  or  lobe. 

57.  CkmvoUnUaeetBy  p.  341.  Climbers.  Leaves  alternate,  without  stipules. 
Flowers  large,  regular,  bisexual,  pentamerous,  pentandrous.  Calyx  of  5  dis- 
tinct sepals,  peiBUEtent,  often  enlfurged  in  fruit.  Ovary  2-  or  4-ceUed.  Seeds 
few. 

68.  SoUmecBy  p.  345.  Leaves  alternate,  without  stipules.  Flowers  re^dar, 
bisexual,  usually  pentamerous  and  pentandrous.    Calyx  usually  gomosepalous. 

69.  BignorUcLcecB,  p.  346.    Leaves  opposite,  usually  compound,  without  sti- 

Eules.    Flowers  bisexual,  pentamerous,  often  irregular.    Calyx  camosepalous. 
>tamens  2  or  4,  rarelv  5.    Ovary  2-celled.    Fruit  often  elongate£     Seeds  nu- 
merous, often  winged,  without  albxmien. 

60.  VerbenacetB,  p.  353.  Leaves  opposite,  without  stipules.  Flowers  irreg- 
ular, 4-5-merous.  Calyx  gamosepalous,  persistent,  often  enlarged  in  fruit 
Stamens  usually  4.    Ovary  2-  or  4-ceUed.    Seeds  few,  solitary  in  each  cell. 

in.  Apetato  or  Incompletsd.  Flowers  with  a  single  perianth,  con- 
sisting of  distinct  or  connate  leaves  or  scales,  or  without  perianth  (calyx, 
and  corolla  only  in  Loranthacece  and  in  a  few  Euphorhiacecua  genera). 

[NyctaginetB,  Nodes  tumid.  Leaves  usually  opposite,  unequal ;  no  stipules. 
Flowers  bisexual  or  (Pisonia)  dioicous.  Perianth  tubular,  campanulate  or  in- 
fundibuliform,  coloured,  base  persistent,  often  hardened,  envelopii^  the  1- 
seeded  achene. — Pisonia  acideata,  Linn. ;  Wight  Ic  t.  1763-64  ;  Sedd.  Fl. 
Sylv.  Man.  p.  175.    Btyugaintdllea  spectabtlis,  Willd.] 

[Pkytolaccea,  Leaves  alternate,  entire.  Flowers  usually  bisexual,  regular. 
Perianth  4-5-partite,  often  coloured,  imbricate  in  bud.  Ovary  a  whorl  of  1- 
c^ed  more  or  less  distinct  carpels ;  fleshy  in  fruit  in  Phytolacca, — P,  acinosa, 
Boxb. ;  P.  dioica,  L.,  p.  371.1 

61.  PoLygonecBy  p.  371  (CaUigonum,  Atr^hoxis),  Leaves  alternate,  simple, 
with  sheathing  stipules.  Flowers  small.  Perianth  regular,  3-6-lobed  or  of  3-6 
leaves.  Ovaiy  free.  Fruit  diy,  l-seeded,  compressed,  trigonous  or  tetragon- 
OU&    Se^  with  farinaceous  albumen. 

62.  LatarineoR,  p.  373.  Aromatic.  Leaves  alternate,  usually  entire  and  ever- 
green, without  stipules.  Perianth  regular,  deeply  6-cleft.  Stamens  normally 
12,  biseriate,  but  a  portion  of  the  stamens  generally  wanting.  Fruit  a  1-seeded 
beny  or  drupe.    Albumen  none ;  cotyledons  fleshy,  oily. 

[MyritticoMCB,  Leaves  coriaceous,  alternate,  often  distichous,  entire,  penni- 
nerved,  without  stipules.  Flowers  inconspicuous,  dioicous.  Perianth  2-4- 
^nerally  3-lobed,  coriaceous,  tubular  or  campanulate  ;  lobes  valvate  in  bud. 
Stamens  3-18,  monadelphous ;  anthers  extrorse.  Capsule  fleshy,  2-valved. 
Seed  1,  enveloped  in  a  fleshy  laciniate,  often  aromatic,  aril.  Embryo  minute, 
in  a  copious  aromatic  ruminated  albumen. — MyrisUca  mowhata,  L.  {Nutmeg) ; 
M.  latiri/olia,  H.  f .  &  Th. ;  Bedd.  Fl.  Sylv.  t.  267  ;  M.  corticosa,  H.  f.  &  Th. ; 
ib.  t.  271  ;  and  other  species  in  the  dense  evergreen  forests  of  JBurma  and  the 
Western  Ghats.] 

63.  Thymelacea,  p.  384.  Bark  tenacious.  Leaves  alternate  or  opposite,  en- 
tire, without  stipules.  Flowers  regular,  4-5-merou8,  bisexual.  Penanth  ^mo^ 
phyllous.  Stamens  as  many  as,  or  twice  the  number  of,  perianth-lobes.  Ovule 
pendtdons,  solitary.    Fruit  I -seeded. 
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jS4.  EUecignecBy  p.  387.    Leaves  lepidote,  entire,  alternate,  without  stipul* 
Ovule  erec^  solitary.    Fruit  indehiscenti  1 -seeded,  enclosed  within  the  succu- 
lent persistent  base  of  the  perianth. 

[I^roteacea.  Leaves  usually  alternate,  coriaceous,  persistent ;  no  stipules. 
Flowers  usually  bisexual,  massed  together  in  heads,  spikes,  or  panicles,  with 
imbricate  bracts,  and  often  with  a  general  involucre.  Perianth  of  4,  more  or 
less  connate,  coriaceous  leaves.  Ovaiy  free,  1-celled.  Seeds  without  albumen. 
—Hdida  robusta,  Wall. ;  Bedd.  Fl.  Sylv.  t.  301.] 

65.  LoranthfOcecB,  p.  391.  Parasitic.  Leaves  coriaceous,  entire,  usually  op- 
posite, often  wanting.    Ovaiy  inferior,  with  a  solitary  erect  ovule. 

66.  SatUalacetE,  p.  398.  Leaves  alternate  or  opposite,  entire,  without  sti- 
pules. Flowers  regular,  3-4-merous,  3-4-androus ;  stamens  opposite  to  lobes  of 
perianth.    Ovary  inferior,  1-celled.    Fruit  l-seeded.    Seed  albuminous. 

67.  UrticacecB,  p.  400.  Leaves  stipulate,  alternate,  rarely  opposite.  Flowers 
imisexual.  Perianth  generally  3-5-loDed.  Ovary  free,  1-  rarely  2-celled.  Fruit 
l-seeded,  many  often  united  in  one  syncaipium. 

68.  PtcUanem,  p.  434.  Leaves  alternate^  palmatifid ;  stipules  caducooa. 
Flowers  imisexual  without  perianth,  intermingled  with  scaly  bracteoles,  col- 
lated in  globose  pendulous  heads. 

[CasuarinecB,  Branches  whorled,  articulate.  Loaves  reduced  to  many- 
toothed  sheatibs  at  the  nodes.  Flowers  monoicous  or  dioicous.  Male  flowers 
in  catkins,  monandrous,  with  4  connate  bracts,  in  the  axils  of  sheaths.  Female 
flowers  in  bracteate  heads,  without  perianth.  Fruit  a  globose  head  of  woody 
bracts  and  bracteoles,  each  pair  of  bracts  including  a  l-seeded  caryopsis. — 
Cdsuarina  equiseti/oliay  Forst,  p.  435. 

69.  Euphodnacea},y.  436.  Leaves  alternate  or  opposite,  usually  stipulate. 
Flowers  uniaexuaL  Perianth  various,  sometimes  a  calyx  and  corolla,  or  want- 
ing. Ovary  free,  generallv  3-celled.  Fruit  3-seedea,  often  3-lobe(L  Seeds 
oii^ ;  cotyledons  flat,  in  a  fleshy  albumen. 

70.  BduldceoSf  p.  457.  Leaves  alternate,  simple,  penniveined  ;  stipules  de- 
ciduous. Flowers  monoicous  in  drooping  catkins.  Ovary  free,  compressed^ 
2-ceUed.    Fruit  l-seeded. 

71.  SaUdnecB,  p.  461.  Wood  soft  and  light  Leaves  alternate,  simple,  sti- 
pulate. Flowers  dioicous  in  lateral  catkins.  Ovary  free,  1 -celled.  Seeds 
numerous,  minute,  enclosed  in  long  silky  hair. 

72.  Oupuli/ercB,  p.  477.  Leaves  alternate,  simple ;  stipules  deciduous. 
Flowers  monoicous.  Ovary  inferior,  generally  2-3-celled.  Albumen  none  ; 
cotyledons  thick,  fleshy. 

73.  Myricacece,  V,  495.  Leaves  alternate,  often  aromatic,  without  stipules. 
Flowers  unisexual^  in  catkins  or  spikes.  Ovary  free.  Fruit  a  l-seeded  nut, 
clothed  with  fleshy  or  waxy  pericarp.    Albumen  none  ;  cotyledons  fleshy. 

74.  JuglandecBy  p.  496.  Leaves  alternate,  pinnate,  often  aromatic,  without 
stipules.  Flowers  monoicous,  the  male  in  catkins,  the  female  solitary.  Ovary 
in&rior,  1-celled.    Seed  1,  oily,  without  albumen. 


Seoond  Sub-Glass.   QYMNOSPETllff/R. 

The  wood,  excepting  that  of  the  first  year,  which  encloses  the  pith, 
consists  of  wood-ceUs  and  medullary  rays,  and  has  usually  no  vessels. 
Flowers  unisexual,  without  calyx,  corolla,  or  perianth.  Ovules  (not  en- 
closed in  an  ovary)  fertilised  by  direct  contact  with  the  pollen.  Em- 
bryo in  copious  albumen,  ofton  with  more  than  2  whorled  cotyledons. 
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76.  GnetacecB,  p.  500.  Stem  and  brauches  articulate  at  the  nodes.  Leaves 
opposite,  or  reduced  to  a  short  bidentate  sheath.  Flowers  enclosed  by  sheath- 
ing bracts.  Anthers  2-8,  filaments  connate  into  a  fleshy  column.  Seeds  1  or  2, 
enclosed  in  the  persistent,  more  or  less  succulent  bracts.  Cotyledons  2,  folia- 
oeous. 

76.  OomferfBf  p.  502.  Branches  often  whorled,  not  articulate.  Leaves  alter- 
nate, usually  acicular,  often  tufted.  Male  flowers  in  deciduous  catkins,  with 
antheriferous  scales.  Seeds  at  the  base  of  carpellary  scales,  fleshy  or  more 
commonlv  woody,  forminjz  a  cone.    Cotyledons  2-15,  whorled. 

[^Cycadeee,  Stem  usuauy  unbranched  with  a  terminal  crown  of  rigid  pinnate 
leaves,  and  marked  with  the  scars  of  fallen  leaves.  Pith  lai^ge,  often  with 
scattered  vascular  bundles  ;  medullary  rays  broad.  Flowers  dioicous  in  erect 
terminal  or  axillary  cones.  Antheriferous  scales  large,  bearing  on  their  under 
side  numerous  anther-cells.  Scales  of  female  cones  peltate  or  pinnatifid,  bear- 
ing the  ovules  on  their  edges.  Cotyledons  2,  unequal,  the  upper  part  remain- 
ing enclosed  in  the  farmaceous  albumen  of  the  germinatmg  seed. — Oycas 
eircincdisy  Linn. ;  Bedd.  Fl.  Sylv.  Manual,  227.] 


Seoond  Class.   MOKOCOTTLEDOITS. 

Vascular  bandies  scattered  in  the  cellular  tissue  of  the  stem,  closely 
packed  near  the  circumference  and  more  sparse  near  the  centre.  Pith, 
wood,  and  bark  not  distinct,  no  continuous  cambium  layer,  and  no  reg- 
ular increase  in  thickness  of  the  stem  by  the  formation  of  concentric 
layers  of  new  wood  and  bark.  Leaves  with  sheaths  or  broad-based  peti- 
oles, the  blade  usually  with  longitudinal  nerves,  with  or  without  cross 
veins,  but  without  irregularly  reticulate  venation.  Perianth,  where  pre- 
senty  stamens,  and  usudly  carpels,  in  threes,  or  multiples  of  three.  Em- 
bryo generally  small,  usually  surrounded  by  copious  albumen ;  cotyledon 
1,  partly  remaining  enclosed  in  the  germinating  seed.  The  radicle  gives 
off  fibres  during  germination,  forming  a  fibrous  root. 

77.  Pa/m6B,p.  541.  Stem  solid,  usually  unbranched,  with  a  terminal  crown  of 
petiolate,  pinnately  or  palmately  divided,  leaves.  Calyx  3-fid.  CoroUa  3- 
petalous.    Ovary  3-celled.    Albumen  homy,  cartilaginous,  or  oily. 

[PandanefB,  Stem  solid,  dividing  into  dichotomous  branches^  each  branch 
with  a  tuft  of  linear  sheathmg  leaves  in  spiral  rows.  Flowers  umsexuaL  with- 
out perianth,  sessile  in  large  heads  or  spikes.  Ovary  1 -celled.  Albumen 
fleshy  or  homy. — Pandanus  odoratissimust  Roxb. ;  P,farcatuSj  Roxb.] 

78.  OramineoSy  p.  560.  Stems  above  cround  hollow,  jointed,  often  with  fas- 
cicled branches  at  nodes.  Leaves  simple,  entire,  usually  linear,  on  long  split 
sheatha  Flowers  usually  bisexual,  in  the  axils  of  disticnous  bracts  (glumes), 
with  inner,  usually  2-nerved  bracts  Cpaleas)*  Perianth  incomplete,  of  2-3  mem- 
branous scales.  Seed  1,  pericarp  closely  adhering  to  testa.  Albimien  farina- 
ceous. 


XXX 


REMARKS  ON  THE  STRUCTURE  OF  WOOD. 


Thb  jpecaliar  structure  of  the  wood  of  Coniferous  trees,  Palms,  and  Bamboos, 
is  sufficiently  explained  at  pages  602,  541,  and  561.  In  this  place  it  is  intended 
to  draw  attention  to  the  character  of  the  main  classes  of  Dicotyledonous  woods, 
so  far  as  they  can  be  distinguished  under  the  lens  without  the  aid  of  a  micro- 
scope.  The  classification  here  suggested  is  not  complete ;  it  only  applies  to 
the  trees  mentioned  under  each  class.  Orders  and  genera  with  anoinalous  wood- 
structure,  and  climbers,  are  not  included.  The  object  of  these  remarks  is  to 
offer  a  few  practical  hints,  which  may  induce  Foresters  and  others,  who  have  to 
deal  with  Indian  timbers,  to  examine  the  structure  of  the  different  kinds. 

First  Class. — Pores  equal  in  size  and  tmiformly  distributed,  sometimes  a 
narrow  belt  with  few  pores  at  the  outer  edge  of  the  annual  ring,  or  a  narrow 
belt  with  more  numerous  pores  at  its  inner  edge. 

A.  Medullary  rays  narrow  or  fine,  generally  all  of  one  width. 

1.  Annual  nngs  distinct.— JFt«mywi/«  europceus,  Zinwhus  vulgariSy  Acer 
campestre,  A.  dasycarpurn^  jEscultts,  Scldeichera trijuga^  OcUnaWoaifr,  Pyrus, 
Ifespilus,  Cratceaus,  Mriobotrva,  Careya  arborea  (pores  scanty,  in  oval  groups 
of  3-6,  uniformly  distributed,  a  narrow  belt  of  darker  wood  at  each  ring), 
Punica  Granatum^  ComuSj  Viburnum,  GoWea,  Diotpyrus  Lottu,  Litputrum 
vulfforCy  Cinnamomum  C amphora  (pores  lai^,  in  radial  lines),  Elmoffnusy 
Btucus,  Bettda,  Salix  {8,  tetrasperma,  from  Burma,  however,  has  larger  and 
more  numerous  pores  in  the  spring  wood,  and  S,  caprea  has  a  similar  structure, 
but  less  marked),  Populus,  Juglans  regia. 

%  Annual  rings  more  or  less  indistinct. — The  division  between  this  and  the 
first  group  is  uncertain,  for  the  wood  of  the  same  kind  often  has  the  annual 
rings  distmct  when  grown  in  dry  places  or  at  high  elevations,  while  under  other 
circumstances  the  zones  of  annual  growth  cannot  be  distinguished.  Bomhax 
nudaharicum  (pores  large,  numerous),  Capparis  aphylla,  Shorea  robtutOy  Mdia 
Azedarachy  Mangifera  indtcOy  Terminalta  tomentosa,  Conocarpus  acuminata, 
Eugenia  JamJbos,  Lagerstrcemia  'oarvifiora  (pores  large,  numerous  whitish 
wavy  concentric  bands,  not  annual  rings),  Naudea  cordif cilia,  iV.  parvifolia 
(pores  fine,  in  radial  lines  between  medullaiy  rays),  Olea  europofo. 

B.  Medullary  rays  of  two  classes,  broad  and  narrow,  the  broad  rays  very 
marked. 

1.  Annual  rings  distinct — DiUenia  induxL,  Acer  pteudoplatamis,  N'egundo, 
Staphylea  pinnata,  PUUanus  orientalis,  Alnus  nepalensis,  A,  glvtinosa,  Fagv9 
sylvatica,  Carjdnus  orientalis,  and  Betulus. 

2.  Annual  rings  more  or  less  indistinct — To  this  section  probably  belong 
several  species  of  DUlenia  and  Carallia  integerrim/t. 
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Second  Class. — Pores  nearly  equal  in  size,  but  not  uniformly  distributed, 
crowded  in  the  spring  wood  and  scanty  in  the  autumn  wood,  annual  rings 
always  distinct.  Tcvmarix  (medullaiv  rays  broad),  Rhamnua  catharti<nis,R. 
FrangtUa,  R.  Alatenvut  (pores  in  wedge-shaped  branching  tails  in  most  species 
of  Rhamnui^y  Pruntu  (medullary  rays  fine  or  moderately  broad,  broad  m  P. 
MahdUb),  Terndnalia  ckdmla  (a  narrow  belt  of  autumn  wood  without  pores), 
Bippophae  rhar/moideSy  Alnua  vncana. 

Third  Class. — ^Poree  unequal  in  size,  large  and  numerous  in  the  spring 
wood,  smaller  and  scanty  in  tne  autumn  wood  ;  annual  rinss  always  distinct. 

A.  Medullary  rays  narrow  or  fine,  generally  all  of  one  wicSji.  Cedrda  Toona 
(umual  rings  marked  by  a  sinde  line  of  larger  pores),  Rhus  Cotinus,  Fraxinus, 
Tedona  ffrandis,  Morua  alboy  UdHs  austrahs  (medullary  rays  short,  moderately 
broady  but  uniform),  Ulmus  montcma,  U.  campestris  (the  smaller  pores  of  the 
autiunn  wood  in  narrow  wavy  bands),  U.  effusa,  Broussonetia  papyriferay  Cos- 
taneavesca. 

B.  Medullary  rays  of  two  classes,  broad  and  narrow,  the  broad  rays  very 
marked. — Ailanthns  glcmdulosay  Quercus  pedunculata,  Q,  sessUtfloray  Q,  Cems 
(the  smaller  pores  of  the  autumn  wood  generally  arranged  in  irregular  tails). 

Quercus  Svber  and  Q,  Ilex  have  a  peculiar  structure,  fully  described  in 
Mathieu's  FL  For.  256  and  263.  The  pores  are  arranged  in  wavy  radial  lines  or 
tails ;  in  Q.  Ilex  they  aro  fine  and  not  crowded  in  a  belt  of  spring  wood,  in  Q, 
Suber  they  are  large  and  more  numerous  at  the  inner  edge  of  each  annusd  ring, 
without,  however,  forming  a  jporous  belt  ^.  serrata  has  broad  medullary  rays 
and  middle-sized  pores,  and  Q,  semecarpifoha  has  fine  and  numerous  medullary 
rays.  The  wood  oi  the  other  Indian  OaJks  has  not  yet  been  sufficiently  examined. 

The  wood  of  the  Indian  Leguminous  trees  merits  special  study.  It  is  often 
marked  by  wavy  concentric  bands  of  lighter-coloured  tissue,  which  must  not 
be  confused  with  annual  rin^.  AUnzzia  ochratissima,  LMek^  j^ocera  and 
UipulatOy  have  large  pores  uniformly  distributed,  the  pores  often  m  groups  of 
2  or  3,  and  always  enclosed  in  a  patch  of  moro  open  tissue,  consisting  of  wood- 
cells  different  from  the  mass  of  the  wood.  These  patches  are  arranged  in  more 
or  less  concentric  lines,  having  the  appearance  of  wavy  bands.  The  medullary 
rays  aro  fine  and  numerous,  and  the  annual  rings  are  generally  distinct.  The 
structure  ofDalbergia  Sissoo,  Cassia  FistulajXyliadoMbri/ormis,  Tarnarindus 
indicay  and  Acacia  Catechu,  is  similar,  but  the  wood  of  the  two  last-named  trees 
has  no  distinct  annual  rings.  In  Acacia  araJbica  the  pores  are  often  close  to- 
gether in  the  inner  part  of  each  annual  ring,  and  scanty  in  the  outer  belt. 
Pterocarpus  indicus  (Padouk)  has  large  scanty  pores,  more  numerous  and  larger 
in  the  spring  wood,  the  pores  of  the  autumn  wood  joined  by  white  wavy  concen- 
tric lines ;  medullary  rays  numerous,  very  fine.  Sophora  japonicay  Robtnia  Psevr- 
dacaeia  and  GledUschia  triacanthasy  nave  a  porous  belt  of  spriug  wood,  the 
aatumn  wood  being  firmer,  with  few  j^res.  Another  group  is  marked  by  having 
the  pores  arranged  in  wavy,  concentnc,  or  oblique  Imes.  Cj/ttstis  Lahumumy 
(7.  dpinuSy  and  Cercis  Siliqucistrumy  a  small  tree  with  cordate  leaves  and  pink 
flowers  of  the  Mediterranean  region  (cultivated  at  Elabul  as  Arghawany  J.  L. 
Stewart),  have  a  belt  of  larger  pores  in  the  spring  wood,  while  those  of  the 
aatumn  wood  are  arranged  in  concentric  and  oolique  wavy  lines  and  patches. 
Ulex  ewrcpceuSy  the  camirMm  FtM-zcy  has  all  pores  in  oblique  belts,  forming  a  net- 
work of  rhomboid  meshes.  TamaaiTidus  indica  has  a  smiilar  structure,  but  no 
distinctiy  marked  annual  rings. 
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NOETH-WEST  AND  CENTRAL  INDIA 


Order  I.   DILLENIACEiB. 

Tbeiss  or  8}iTul)e,  rarely  herbs^  not  aromatic,  with  simple  alternate  leaves 
and  dilated  petioles,  or  more  rarely  with  deciduous  stipules.  Sepals  6, 
penistent,  imbricate.  Petals  hypogynous,  5  or  4,  imbricate,  deciduous. 
Stamens  hypogynous,  numerous,  in  many  series.  Anthers  dehiscing  lon- 
gitudinally or  by  terminal  pores.  Carpels  one  or  more,  free,  or  cohering 
with  the  axis.  Seeds  solitary,  few,  or  many,  albuminous ;  albumen  fleshy ; 
embryo  minute.  In  most  genera,  but  not  iu  Dillenia,  the  seeds  are  anl- 
late.— Gen.  PL  i.  10 ;  Royle  HI  58 ;  Wight  HI.  I  6. 

1.  DILLENIA,  Linn. 

Trees  with  large  penniveined  leaves,  lateral  nerves  prominent ;  leaves 
generally  approximate  at  the  end  of  branches,  leaving  large  scars  when 
they  fjEdL  Flowers  large,  bisexual,  solitary  or  fsiscicled,  yellow  or  white. 
Petals  5.  Anthers  linear,  bursting  at  the  top  by  small  slits  or  pores. 
Carpels  5  to  20,  cohering  in  the  axis ;  styles  as  many  as  ovaries,  spread- 
ing.   Fruit  globose,  enclosed  in  the  thickened  calyx. 

Flowers  white  ;  seeds  pilose 1.  Z).  indica. 

Flowers  yellow ;  seeds  glabrous. 

Flowers  fascicled ;  leaves  oblong-lanceolate    .        .  2.  J),  pentagynck 

Flowers  solitary ;  leaves  obovate   .  .        .  8.  X>.  cmrea. 

1.  D.  indica,  linn. ;  Wight  Ic.  t  823 ;  Bedd.  Fl.  Sylv.  t.  103 ; 
Hoot  FL  Ind.  i.  36. — Syn.  D,  speciosa,  Thunb. ;  Eoxb.  FL  Ind.  iL  660 ; 
W.  &  A.  Prodr.  6.  Vem.  Chalta,  Beng. ;  Mota  Karmal,  Mahr. ;  TTia- 
hifuhen,  Burm. 

Leaves  oblong-lanceolate,  8-10  in.  long,  deeply  and  sharply  serrate,  with 
numerous  parallel  stout  ribs  ending  in  the  points  of  the  serratares,  coria- 
ceous, hard  when  old.  Petioles  1-1^  in.  long,  channelled  and  sheathing. 
Flowers  with  the  leaves,  solitary,  large,  sometimes  9  in.  across,  odorous. 
Sepals  concave,  thick  and  fleshy,  edge  thin  and  membranous.  Petals 
obbng,  waved,  white.     Outer  stamens  erect,  inner  longer,  recurved. 


2  I.  DILLENIACEiE.     -  [Dillenia. 

Ovaries  20.     Fruit  large,  3  to  4  in.  diam.,  bard  outside,  fleshy  inside, 
with  numerous  reniform  seeds  embedded  in  a  pellucid,  glutinous  pulp. 

Wild  along  the  base  of  the  Himalaya  from  Nepal  to  Assam,  in  Bengal,  South 
India,  Ceylon,  Barma,  and  the  Malayan  Peninsula ;  cultiyated  in  moat  parts 
of  India.    Evergreen  ;  fl.  June,  July  ;  fruit  ripens  Feb. 

A  middle-siz^  tree,  with  a  short  erect  bulky  trunk,  branches  spreading^ 
into  a  broad  rounded  shady  head.  Bark  of  the  trunk  and  larger  oranches 
about  \  inch  thick,  coarse  and  brittle,  internally  reddish  brown,  outer  snr&ce 
grey,  shining,  rugose,  with  many  small  cracks  and  exfoliating  scales. 

&tpwood  white ;  heartwood  light  brown  or  pinkish  white,  close-  and  smooth- 
grained,  with  numerous  medullary  rays  close  together,  as  mauy  as  16  to  20  on 
the  ouarter-inch,  and  large  distinct  annual  rings.  Weight  of  cub.  ft.  41-45 
lb.  Made  into  gunstocks  and  helves,  and  in  some  places  used  in  the  construc- 
tion of  houses  and  ships.  The  rougn  old  leaves,  like  those  of  other  species  of 
D.,  are  employed  to  polish  ivory  and  horn ;  the  fleshy  leaves  of  the  calyx,  which 
surround  the  ripe  fruit,  have  an  afireeable  acid  taste,  and  are  eaten  raw  or 
cooked  in  curries,  or  made  into  sherbet.    A  palatable  jelly  is  made  from  them. 

2.  D.  pentagyna,  Roxb.  Cor.  PL  t.  20 ;  W.  &  A.  Prodr.  6 ;  Bedd.  FL 
Sylv.  t.  104;  Hook.  FL  Ind.  i.  38. — Syn.  D,  augvsta  and  Z>.  pUosOy 
Roxb.  FL  Ind.  ii.  652.  Colhertia  coromandeliana,  D.C.  Vem.  Aggaij 
Oudh  ;  Kallai,  C.P. ;  Zimhyun^  Burm. 

Leaves  oblong-lanceolate,  decuirent  into  short  sheathing  petioles,  very 
large,  1-2  ft.  long,  longer  on  shoots  and  young  trees,  denticulate,  with 
numerous  paraUd  ribs,  silky-downy  when  young,  smooth  and  shining 
when  old.  Flowers  before  the  leaves,  sweet-scented,  on  slender  pedicols, 
in  loose  fascicles  on  tuberosities  along  2-  or  3-year  old  branches,  about  1 
inch  across  or  less.  Sepals  ovate-obtuse.  Petals  oblong,  yellow.  Outer 
stamens  erect,  inner  longer  spreading.  Ovaries  5.  Fruit  pendulous,  size 
of  a  gooseberry,  the  fleshy  leaves  of  the  calyx  enclosing  6  small  capsules, 
which  contain  a  soft  transparent  gluten..    Seeds  few. 

Along  base  of  Himalaya  from  Oudh  to  Assam.  In  Bengal,  Central  India, 
South  Cidia,  and  Burma.  Sal  forests  of  Oudh,  and  the  Central  Provinces  on 
low  flat  ground,  not  on  the  hills.  Sheds  its  leaves  in  March  and  April,  comes 
into  flower  soon  afterwards.    Fruit  ripens  in  May. 

A  moderate-sized  tree  in  North  and  Central  India,  with  an  erect  trunk  4-5 
ft  girth,  and  straggling  long  ascending  branches,  with  droopins  enda  A 
stately  tree  in  the  south.  Bark  of  smaller  branches  grey,  shining,  subrugose,  of 
the  trunk  about  ^  inch  thick,  compact,  brittle,  mternally  red,  externally 
grey  or  pale  brown,  smooth,  but  with  shallow  depressions  of  irregular  shape, 
caused  by  the  exfoliation  of  the  outer  layers. 

Wood  hard,  fibrous,  porous,  tough  and  strong,  heavy  and  durable.  Not  easy 
to  work,  apt  to  warp  and  crack.  Weight  4^48  lb.  Used  for  construction 
and  shipbuilding,  for  rice-mills  ;  the  leaves  are  laid  under  grass  thatch,  and 
are  used  as  plates.  Flower-buds  and  young  fruit  have  a  pleasant  acid  flavour,  are 
eaten,  raw  or  cooked,  in  Oudh  and  Central  Provinces  ;  the  ripe  fruit  also  eaten. 

3.  D.  anrea»  Smith ;  Hook.  FL  Ind.  i.  37.— Syn.  D.  omata,  Wall.  PL 
As.  Rar.  t.  23,    Vern.  ChaTnaggai,  Oudh;  DheugVy  Nepal;  ByiiJ>en,  Burm. 

Leaves  on  deep  -  channelled  sheathing  petioles,  oblong  or  obovate, 
9-15  in.  long,  remotely  crenulate,  the  ends  of  the  parallel  side-ribs  promi- 
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Dent ;  vhen  youngs  softly  hairy  or  rufous  silky  on  both  sides  ;  when  old, 
giabroQS  above  and  pubescent  beneath.  Flowers  before  the  leaves,  soli- 
tary, at  the  end  of  short  lateral  branchlete,  with  ovate  bracts  at  base  of 
peduncle,  2-3  in.  across.  Sepals  oblong,  obtuse^  concave,  fleshy,  with 
thin  ciHated  margins,  at  last  reflexed,  with  long  silky  hairs  on  the  back. 
Petals  yellow,  obovate  from  a  narrow  base.  Stamens  numerous,  the  inner 
longer  spreadiing  or  recurved.  Ovaries  6-12.  Fruit  on  thick  pilose  pe- 
duncle, enclosed  by  fleshy  calyx,  size  of  a  small  apple.  Seeds  several, 
glabrous  in  a  viscid  pulp. 

Northern  Oudh  forests;  Burma.  Sheds  its  leaves  in  February;  the  new 
foliage  begins  to  show  in  Aprils  generally  after  the  numerous  fine  golden 
flowers. 

A  small  tree  in  Oudh,  rarely  over  2  ft.  girth,  and  20  ft.  high ;  in  Burma  a 
laige  handsome  tree.  Bark  of  trunk  about  ^  inch  thick,  reddish,  compact,  in- 
ternally viscid,  externally  whitish,  ashy,  or  brown,  quasi  tesselated  by  lon^- 
tadinal  and  transverse  cracks  into  subquadrangular  soEdes.  which  eventually 
exfoliate.    Heart-  and  sap-wood  not  distinct,  close  and  hard.    Weight,  45  lb. 

Order  II.    MAONOLIACEiB. 

Trees  or  shrubs,  often  aromatic,  with  convolute  deciduous  stipules  and 
alternate  leaves.  Flowers  often  laige,  trimerous.  Sepals  and  petds  usuaUy 
similar,  in  2-7  whorls  of  3,  imbricate,  deciduous.  Stamens  numerous,  free, 
inserted  on  the  torus ;  anther-cells  adnate  to  connective.  Ovaries  numer- 
onSy  often  spirally  arranged  on  the  elongated  torus.  Ovules  2  or  more 
on  the  ventral  suture.  Seeds  with  an  abundant  albumen,  and  minute 
embryo.— Gen.  Plant,  i.  16 ;  Eoyle  111.  58 ;  Wight  111.  i.  9. 

1.  MICHELIA,  Linn. 

Trees  with  shining  leaves ;  buds  enveloped  in  the  convolute  stipules. 
Flowers  bisexual.  Sepals  and  petals  conform,  9  or  more,  in  3  or  more 
series.  Gynophore  stalked.  Filaments  flat.  Anthers  introrsely  adnate. 
Carpels  numerous,  spirally  arranged  on  an  elongated  conical  torus,  each 
with  3  or  more  ovides.  Fruit  a  loose  spike  of  coriaceous,  2-valved,  1-12 
seeded  carpels ;  seeds  with  a  fleshy  outer  testa. 

1.  M.  champaca,  linn.— Tab.  I.— Eoxb.  FL  Ind.  ii.  656 ;  W.  &  A. 
Prodr.  6 ;  Hook.  FL  Ind.  i.  42. — Syn.  M.  auranfiaca,  Wall  PI.  As.  Ear. 
t.  147.  M.  Doltsqpa,  Ham. ;  Wall  Tent.  FL  Nep.  t.  3.  Sans.  Cham- 
paka,    Yem.  Chambay  Champa. 

Leaves  petiolate,  ovate-lanceolate,  acuminate;  8-10  in.  long,  strongly 
reticnlated,  shining  and  glabrous  above,  pallid,  more  or  less  pubescent 
beneath  when  young,  glabrate  afterwards.  Flowers  axillary,  each  with 
a  deciduous,  coriaceous,  cinereous  bract  Sepals  and  petals  15-20, 
the  outer  obovate,  the  inner  narrow-linear,  yellow  or  orange,  with  dark 
longitudinal  veins.  Capsules  sessile  on  an  elongated  stalk,  orbicular  or 
broadly  oval,  opening  on  the  back  in  two  thick  valves,  dark-coloured,  with 
large  white  round  specks.  Seeds  1-12,  oval,  compressed,  brown,  about 
the  size  of  a  small  pea. 
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Cultivated  in  the  outer  Himalaya  as  far  as  the  Bavi  (up  to  3000  ft.,  at  AU 
morah  to  5400  ft.),  oocasiooallj  in  Bandelkhand  and  the  O.P. ;  on  Mt  Aboo, 
commonly  in  Bengal  and  South  India  (3000-5000  ft)  Everffreen.  Flowers  ap- 
pear at  various  seasons,  chiefly  about  May ;  seeds  ripen  in  Nov.  and  Dea 

A  handsome  tree,  in  favourable  localities  from  60  to  100  ft.  high,  with  a 
straight  trunk  7  to  9  ft.  in  girth,  branches  ascending  and  spreading,  forming  a 
dose,  shady,  oval  head.  Bark  of  younger  branchlets  with  callous  whitish  points 
on  a  yellowish  ground,  of  the  trunk  and  older  branches  about  ^  inch  thick, 
inside  greyish  or  reddish  brown,  outside  light  cinereous.  Sapwood  whitiBh, 
heartwood  glossy,  olive  or  dark  brown,  often  ^autif  ully  mottled,  coarse-grained^ 
brittle,  with  numerous  fine  medullary  rays,  more  than  30  in  the  quarter- inch , 
and  distinct  annual  rings  ;  prized  for  furniture,  polishes  well ;  used  in  Kamaon 
and  Nepal  for  housebuilding,  in  the  Penins.  for  carrii^e-work,  verandah  posts, 
and  made  into  drums.  Planted  at  Hindoo  shrines  ;  flowers  prized  on  account 
of  their  sweet  scent. 

Order  III.   ANONAGEiE. 

Trees  or  shrubs,  with  alternate,  simple,  entire,  exstipulate  leaves. 
Flowers  bisexual,  rarely  unisexual.  Sepals  3,  free  or  connate,  usually 
valvate.  Petals  6,  hypogynous,  biseriate,  usually  yalvate  in  the  following 
genera,  the  3  inner  sometimes  wanting ;  deciduous.  Stamens  numerous  ; 
filaments  short  or  none;  anthers  adnate,  2-celled,  commonly  extrorse. 
Ovaries  usually  numerous,  1-celled  ;  style  short  or  stigma  sessile.  Fruit 
of  one  or  more  1-  or  many-seeded  carpels,  dry  or  succulent,  often  stalked, 
rarely  united  into  a  fleshy  fruit  (Anona),  Seeds  large,  with  a  ruminate 
albumen ;  embryo  small. — Gen.  Plant  i.  20 ;  Royle  HL  59 ;  Wight  IlL 
i.  15. 

Petals  not  conform  to  sepals. 

Ripe  carpels  distinct,  one-seeded 1.  Polyalthia. 

Ripe  carpels  confluent  into  a  succulent  many-seeded  fruit  2.  Anona. 
Outer  petals  conform  with  the  sepals ;  carpels  1-  many-seeded. 

Inner  petals  fiat ;  ovules  1-4 8.  MiLiusA. 

Inner  petals  saccate  at  base ;  ovules  numerous      ...  4.  Saccopralum. 

1.  POLYALTHIA,  Blume. 

Flowers  usually  bisexual.  Sepals  3,  short  Petals  6,  longer  than 
sepals.  Stamens  indefinite,  short,  cuneate,  closely  crowded  on  a  convex 
torus,  anther-cells  concealed  by  the  overlapping  connectives.  Ovaries 
numerous,  terminating  in  short  thick  styles ;  ovules  1-2.  Fruit  consist- 
ing of  one  or  numerous  one-seeded  carpels,  dry  or  fleshy,  on  long  stalks, 
inserted  on  the  pubescent  or  tomentose  torus. 

Glabrous ;  leaves  lanceolate,  acuminate  ;  flowers  fascicled,  petals 
equal 1.  P.  Umgifolia, 

Pubescent ;  leaves  oblong,  obtuse  or  acnte  ;  flowers  solitary;  petals 
unequal,  pubescent ;  stalks  twice  the  lenj^  of  berries  .       2.  P.  mbero9€L 

Pubescent ;  leaves  ohlong-lanceolate,  acuminate  ;  flowers  solitary 
or  2-8 ;  petals  equal,  thick,  glabrous ;  stalks  more  than  twice 
the  length  of  berries 8.  P.  cerauidet. 

1.  P.  Jongifolia^  Benth.  &  H.  f . ;  Hook.  Fl.  Ind.  i.  62 ;  Bedd.  Fl. 
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S^dv.  t  38.— Syn.  Quatteria  Imgifolia,  Wall.;  W.  &  A.  Prodr.  10; 
Wight  Ic.  t  1.  Uvaria  lojtgifolia^  Lam. ;  Roxb.  Fl.  Ind.  ii.  664.  Sans. 
Devaddru.     Vem.  Aaok^  Asokan^  Debdari,  Devidari. 

A  laige  glabrous  tree ;  leaves  on  short  petioles,  long-acuminate,  undu- 
late, 5  to  8  in.  long,  pellucid-dotted,  glabrous,  shining.  Flowers  numer^ 
cos,  yellow  green,  on  long  slender  pedicels,  umbellate  on  short,  leafless, 
taberculate  branchlets.  Sepals  broad-ovate.  Petals  equal,  linear-lanceo- 
late from  a  broad  base.  Carpels  ovoid,  f  in.  long,  on  stalks  about  \  in. 
long. 

Indigenous  in  Ceylon  ;  commonly  planted  in  avenues  along  roads  in  Bengal 
and  South  India ;  occasionally  in  North- West  India,  as  far  as  Hushiarpur. 
A  tall,  handsome,  shady  tree,  with  a  fine  straight  trunk,  attaining  a  girtn  of 
6  ft.  and  a  height  of  60  ft.,  with  a  close  symmetrical  head.  Evergreen ;  flowers 
between  February  and  May ;  the  seed  ripens  in  July  and  August.  Wood 
whiUsh  yellow,  iw-ly  close  and  even-grained.  The  cubic  foot  weighs  between 
30  and  40  lb. 

2.  P.  saberosa,  Benth.  &  Hook.  f. ;  Hook.  Fl.  Ind.  i.  65 ;  Bedd. 
Ic.  PL  Ind.  Or.  t.  56. — Syn.  Uvaria  euberosa,  Eoxb.;  Cor.  PL  t  34 ;  Guat- 
ieria  suberosa,  Dun. ;  W.  &  A.  Prodr.  10.     Vem.  Bara  Chali,  Beng. 

A  shrub  or  small  tree ;  leaves  bifarious,  nearly  sessile,  2-5  in.  long, 
oblong,  obtuse  or  acute,  glabrous,  pubescent  beneath  when  young. 
Flowers  pubescent,  small,  greenish  white,  on  long  slender  pedicels,  with  a 
linear  bract  below  the  middle,  mostly  solitary,  rarely  two,  on  short  woody 
tubercles.  Sepals  small,  triangular.  Petals  unequal,  the  three  outer 
ovate,  \  in.  long,  2-3  times  the  length  of  sepals,  the  tiiree  inner  oblong 
^  in.  long.  Carpels  dry,  numerous,  globular,  size  of  a  pea,  on  stalks  about 
twice  their  length. 

Ondh  forests  (not  common),  Bengal,  South  India.  Evergreen ;  flowers  through- 
oat  the  year,  but  chiefly  in  April  and  May  ;  the  seed  ripens  in  Feb.  and  March. 
A  large  shrub  or  small  tree.  Bark  of  trunk  and  branches  often  with  a  thick 
rongb  cork  layer.  Wood  close,  hard,  tough,  and  durable,  weighs  about  40  lb. 
per  cubic  ft. 

3.  P.  cerasoides,  Benth.  &  Hook.  fil. ;  Hook.  Fl.  Ind.  i.  63 ;  Bedd. 
Fl.  Sylv.  t,  1. — Syn.  Uvaria  cerasoides,  Eoxb.  Corom.  PL  t.  33  ;  Fl.  Ind. 
iL  666 ;  Gwxtteria  cerasoides^  Dun. ;  W.  &  A.  Prodr.  10.  Vem.  Hoom, 
Bombay. 

A  moderate-sized  or  huge  tree.  Leaves  distichous,  short  -  petiolate, 
4-7  in.  long,  oblong-lanceolate,  acuminate,  glabrous  above,  pubescent 
beneath,  with  long  soft  hairs ;  main  lateral  nerves  6-8  pair,  prominent 
beneath,  with  shorter  intermediate  nerves.  Flowers  greenish  white, 
on  pedicels  |-1  in.  long,  solitary,  or  2-3  on  short,  lateral,  woody 
branchlets,  occasionally  with  1  or  2  small  leaves.  Sepals  broad-ovate, 
acuminate,  pubescent.  Petals  lanceolate,  thick,  glabrous,  ^  in.  long.  Ber- 
ries numerous,  dark  red,  \  in.  diam.,  stalks  slender,  f  in.  long. 

South  India,  Western  Ghats,  Behar.  Flowers  Feb.  to  May.  Evergreen. 
Wood  prized  on  the  Western  Ghats,  where  the  Hoom  is  an  important  tree  of  the 
eTergnen  forests  in  the  Sattara  district 


6  III.   ANONACEA  [Anana. 

2.  AKONA9  Linn. 

Flowers  bisexual  Sepals  3,  small,  valvate.  Petals  3  or  6.  Stamens 
indefinite,  crowded  round  a  hemispherical  torus,  top  of  connective  oyoid, 
overtopping  the  cells.  Carpels  united  into  a  large  fleshy  fruit,  with 
numerous  seeds  embedded  in  a  soft  pulp. 

1.  A.  squamosa,  Linn.;  Hook.  Fl.  Ind.  i.  78;  Bot.  Mag.  t.  3095. 
— Custard-apple  {Stoeetsop  or  Sugar-apple  in  America).  Vem.  Ata^ 
Bengal ;  Sharif  a,  behliy  North-West ;  Sita  phal,  Bandelkhand. 

Leaves  petiolate,  oblong  or  oblong-lanceolate,  2-3  in.  long,  glaucous  be- 
neath, peUucid-dotted,  with  a  peculiar  heavy  smell.  Flowers  solitary  or 
in  pairs,  on  pedicels  as  long  as  the  flower,  inserted  on  short,  leafless,  ter- 
minal or  extra-axillary  branchlets.  Sepals  triangular,  acute,  united  at  base. 
Petals,  3  exterior  an  inch  long,  lanceolate,  triquetrous,  thick  and  fleshy ; 
3  interior  minute  or  wanting.  Fruit  large,  from  2  to  4  inches  across, 
yellowish  green,  embossed  with  prominent  oblong,  obtuse,  adnate  scales, 
filled  with  as  many  pulpy  cells  as  there  are  united  carpels,  some  abor- 
tive, the  rest  one-seeded,  all  radiating  &om  the  central  conical  torus, 
from  which,  when  ripe,  the  pulp  readily  separates.  Seeds  oblong,  deep 
brownish  black,  with  a  pale  swelling  at  the  hilum. 

Indigenous  in  the  West  Indies,  but  oompletely  domesticated  over  a  great 
part  of  India  ;  cultivated  as  far  north  as  Gurdaspur  in  the  Paojab.  Almost 
wild  in  Central  Provinces  and  Bandelkhand  (near  old  forts),  and  in  swamps 
near  Burmdeo  in  the  Kamaon  Bhabar. 

A  shrub  or  small  tree  with  an  erect  short  trunk.  Nearly  evergreen  in  the 
Panjab ;  the  new  leaves  appear  about  March.  Flowers  in  the  hot  season  ;  the 
fruit  ripening  from  July  to  Oct.  Chiefly  valued  for  its  fruit ;  seeds  acrid, 
fatal  to  insects. 

Other  species  cultivated  in  India :  Aiiona  muricata,  L. ;  Sour-sop  ;  Anona 
reticular,  L. ;  BuModds-heart  or  Custard-apple  of  the  West  Indies. 

8.  MILIUSA,  Leschenault. 

Flowers  bisexual  or  dioecious.  Sepals  3,  smalL  Petals  6,  3  outer 
minute,  conform  to  the  sepals,  3  inner  much  larger  j  sestivation  valvate. 
Stamens  loosely  imbricated  on  a  cylindrical  torus ;  anthers  extrorse,  dis- 
tinct, attached  to  a  thick  connective  which  scarcely  overtops  the  cells. 
Ovaries  numerous,  style  oblong ;  ovules  one  or  two,  rarely  more. 

1.  M.  velutina,  H.  f.  &  Th.— Tab.  II — Bedd.  FL  Sylv.  t.  37; 
Bedd.  Ic.  PL  Ind.  Or.  t.  87 ;  Hook.  FL  Ind.  I  87.— Syn.  Uvaria  vUlosa, 
Roxb.  FL  Ind.  iL  664.  Vern.  Gidar-rukh,  gtdt^a,  god-sal^  dom-sdly 
N.W.P. ;  Bari  Kdri,  Kajrautay  Kfiarrei,  Oudh;  Kdri,  C.P. ;  Thahutgyi^ 
Burm. 

Toung  branches,  leaves,  and  flowers  densely  tomentose.  Leaves  on 
short  petioles,  ovate  or  oblong  with  cordate  base,  softly  tomentose  or  pu- 
bescent on  both  sides,  softly  ciliate,  3  to  6  inches  long.  Flowers  greenish 
yellow,  on  slender  pedicels  2-4  in.  long,  in  lax  3-  to  6-flowered  racemes  on 
peduncles  ^1  in.  long.  Sepals  and  3  outer  petals  small,  ovate  ;  3  inner 
petals  three  times  their  length,  broad-ovate,  outside  densely  tomentose. 
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inside  smooth,  dark  brown.     Fruit  consisting  of  a  number  of  black  dry 
berries,  ^  in.  long,  1-  or  2-fleeded,  on  short  stdks. 

Barma,  Bengal,  Oriasa,  Northern  Circars,  Central  Provinces,  Oudh.  Along 
the  base  of  the  Himalaya  to  the  Gauges,  ascending  to  1500  ft.  Deciduous ; 
bare^  of  foliage  for  great  part  of  the  hot  weather,  the  new  leaves  appearinff  in 
AprU.  Flowers  from  March  to  May ;  the  fruit  ripens  in  June  and  tiuly, 
remaining  long  on  the  tree. 

A  middle-sized  tree,  with  an  erect  short  trunk  to  4  ft.  girth  ;  in  Burma  a 
large  tree.  Bark  of  trunk  nearly  1  inch  thick,  rough  with  cracks,  and  tesse- 
lated  in  subquadrangular,  thick,  grey,  exfoliating  scales.  Heart-  and  sap-wood 
not  distinct,  sulphur  yellow  when  fresh,  light  brown  when  old,  with  shining, 
hard,  medullary  rays.  The  seasoned  wood  weighs  from  40  to  50  lb.  per  cubic 
foot ;  easily  worked  and  dqrable,  but  liable  to  warp  ;  used  for  small  beams, 
cart-poles,  yokes,  agricultural  implements,  spear-shafts,  and  oars. 

i.  SACCOFETAIiUM,  Bennett. 

Trees.  Flowers  bisexual  Sepals  3,  small,  valvate.  Petals  6,  valvate 
in  2  series ;  the  3  outer  small,  conform  to  the  sepals  ;  tHe  inner  much 
larger,  saccate  at  the  base,  erect  or  conniving.  Stamens  loosely  imbricate 
round  a  subglobose  torus ;  anthers  extrorse,  distinct,  adnate  to  a  thick  con- 
nective,  which  overtops  the  cells.     Ovaries  numerous,  ovules  6  or  more. 

1.  S.  tomentosom,  H.  f.  &  Th. ;  Hook.  Fl.  Ind.  i.  88.— Syn.  Uvaria 
tamentosa,  Roxb.  Cor.  PL  t.  36 ;  Fl.  Ind.  ii.  667 ;  W.  &  A.  Prodr.  8. 
Vem.  Karrif  Oudh ;  Hoorn^  Bombay. 

A  large  tree.  Young  shoots  clothed  with  soft  silky  tomentum.  Xeaves 
elliptic  or  ovate-oblong,  6-12  in.  long,  on  short  petioles  barely  \  in.  long, 
pubescent  beneath,  nearly  glabrous  and  somewhat  rough  above.  Flowers 
greenish  yellow  with  a  broad  streak  of  brown,  in  leaf-opposed  or  subter- 
minal  2-4-filowered  cymes,  on  short  peduncles,  ^\  in.  long.  Pedicels 
slender,  2-3  in.  long.  Sepals  and  outer  petals  nearly  equal,  lanceolate, 
^  in.  long,  inner  petals  ovate-oblong,  obtuse,  f  in.  long.  Flowers  and 
pedicels  dothed  with  soft  silky  down.  Carpels  purple,  tomentose,  3  or 
more,  globose,  1  in.  diam.,  3-4-Beeded,  on  stalks  \-}^  in.  long. 

Oudh  forests,  Nepal  Terai  adjoining  Oudh,  Gk)ruckpur,  Behar,  Orissa.  Ever- 
green forests  of  the  Western  Qhats.  Leaves  are  shed  in  March,  turning 
orange  yellow  before  fEiIling,  renewed  April,  flowers  with  the  young  leaves. 
Fmit  June. 

In  Oudh  attains  50  ft.  with  an  erect  short  trunk,  5-6  ft.  girth,  often  gnarled 
and  knotty  from  lopping.  Bark  1  in.  thick,  brown  or  black,  cracked  and  fur- 
rowed. Wood  yellow,  like  that  of  Nauclea  cordifolia  ;  cracks  in  seasoning  ; 
used  (in  Oudh)  for  huts  and  cattle-sheds  ;  reckoned  as  a  good  timber  on  the 
Western  Qhats,  where  it  is  called  by  the  same  name  as  Folyolthia  cerasoides, 
which,  however,  has  one-seeded  berries.     Leaves  used  as  cattle-fodder. 

S.  longijlorum,  Hf.  &  Th. ;  Hook.  Fl.  Ind.  i.  88.  Eastern  Bengal.  Has 
solitary  flowers  on  short  pedicels  ^  in.  long,  and  long  pointed  petals  1|  in. 
long. 

Order  IY.    MENISPEBMACEiB. 

Climbing  or  twining,  rarely  erect  shrubs.  Leaves  alternate,  entire  or 
lobed,  usuaUy  palminerved,  exstipulate.     Flowers  small,  dioecious  or  poly- 
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gamous.  Sepals  commonly  6,  free,  the  outer  3  often  minute.  Petals 
commonly  6,  or  wanting.  Male  flowers  :  stamens  commonly  6,  opposite 
to  petals,  rarely  fewer  or  more  ;  anthers  2-4-celled,  frequently  extrorse  or 
dehiscing  laterally.  Female  flowers :  carpels  &ee,  distinct,  3,  rarely  1 
or  more  than  3 ;  ovules  solitary.  Eipe  carpels  generally  drupaceous,  the 
seed  enclosed  in  the  woody  or  coriaceous  endocarp,  usutdly  curved  or  re- 
niform,  with  or  without  sdbumen,  the  radicle  pointing  towards  the  scar 
of  the  style,  which  is  often  near  the  base  of  the  fruit — Gen.  PL  !•  30; 
Eoyle  nL  61 ;  Wight  HL  i.  19.       • 

Sepals  6;  anthers  sessile  on  a  stont  central  colnmn ;  dmpes  subglob- 
ose  on  a  stoat  3-fid  gynophore;  style  near  the  base  ;  endocarp 

hard,  woody 1.  Anamibta. 

Sepals  6  ;  stamens  free ;  ovaries  8-12. 
Drapes  with  scar  of  style  near  the  apex,  anthers  bilocolar, 

deniscing  longitadinaUy 2.  Tikospora. 

Dmpes  with  scar  of  style  near  the  base. 

Dry  fruit  circular,  compressed,  strongly  tnbercled,  anthers 

i'lobed,  dehiscing  transversely 8.  CoocuLUS. 

Dnr  fruit  obovate-oblong,  not  tabercled,  anthers  2-lobed, 

dehlBcing  longitudinally 4.  Tillaooba. 

Male  flower :  sep^  4,  petals  connate  into  a  4-lobed  cup;  stamens 
monadelphous ;  female  flowers  in  the  axils  of  laige  leafy  bracts; ' 
drupes  with  scar  of  style  near  the  base ;  dry  fruit  circular, 
strongly  tubercled        .        .      « 5.  CissAVPELoa. 

1.  ANAMIBTA,  Colebrooke. 

1.  A.  OocculnB,  W.  &  A.  Prodr.  446. —  Syn.  Menispermum  Cocctdus^ 
Linn. ;  Roxb.  Fl.  Ind.  iii.  807.      Vem.  Kdhmdri. 

A  glabrous  climbing  shrub,  bark  corky.  Leaves  coriaceous,  cordate  or- 
ovate,  blade  4-8  in.  long,  petiole  2-6  in.  Flowers  greenish,  in  long  pen- 
dulous panicles.  Sepals  6,  with  two  small  adpressed  bracts ;  petals  none. 
Anthers  numerous,  2  -  celled,  on  the  top  of  a  thick  central  column. 
Carpels  3  on  a  stout  tnfid  gynophore  \  in.  long.  Drupes  subglobose,  \  in. 
diam.,  black,  glabrous.     Seed  globose,  enclosing  the  intruded  endocarp. 

South  India,  Eastern  Bengal,  Oudh  forests  (B.  Th.,  but  I  have  not  seen 
spedmens).  The  Cocculus  berries  are  bitter,  used  in  India  to  intoxicate  and 
poison  fish,  and  in  England  to  adulterate  beer. 

2.  TINOSPOEA,  Miers. 

1.  T.  cordifoUa,  Miers ;  Hook.  Fl.  Ind.  L  97. — Syn.  Cocculus  cordi- 
folim,  DG,',  W.&  A.  Prodr.  12;  Wight  Ic.  t.  485,  486.     Menisper- 
mum  cordifoliumy  Willd. ;  Eoxb.  FL  Ind.  iii  811.     Vem.  Baiindu^  Pb. ; 
Gulwailf  Bombay. 

A  glabrous,  climbing,  succulent  shrub,  bark  corky.  Leaves  cordate, 
acute  or  acuminate,  blade  2-4  in.  diam.,  petiole  1^3  in.  Flowers 
small  yellow,  in  long  slender  racemes,  male  flowers  fiascicled,  female 
flowers  usually  solitary.  Sepals  6.  Petals  6,  haK  the  length  of  sepals, 
wedge-shaped.  Filaments  6,  thick,  clavate,  the  2  anther-cells  obliquely 
adnate  to  the  top.     Ovaries  3.    Drupes  1-3,  red,  succulent,  plane-convex. 
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size  of  a  small  cherry,  with  glutinous  pulp,  scar  of  style  near  the  top.     En- 
doGorp  kidney-shaped,  albumen  ruminate. 

Common  in  hedges  in  most  parts  of  India.  Fl.  H.S.B.S.  Long  filiform 
roots  from  the  branches.  Used  in  native  medicine.  Sold  in  the  bazaars  as 
Gilo,  Pb. ;  Gulo,  Bombay ;  Gvluncha,  Bengal. 

8.  COCOULUS,  DC. 

Male  flowers :  sepals  6,  biseriate  ;  petals  6,  shorter  than  sepals,  concave, 
embracing  the  stamens ;  anthers  terminal,  subglobose.  Female  flowers  : 
sepals  and  petals  similar  to  those  of  male  flowers,  stamens  sterile  or  none, 
carpels  3.  Drupes  circular,  compressed,  generally  3,  scar  of  style  on  the 
inner  side  near  the  base,  endocarp  tuberculate,  horseshoe-shaped. 

A  small  tree  ;  leates  lanceolate,  glabrous ;  flowers  in  long  axillary 

panicles 1.  C7.  lawr\foUu8. 

A  chmbing  shrub  ;  leaves-glabrate,  linear- oblong  or  trapezoid  ; 
flowers  azillaiy,  male  sessile  fascicled,  female  solitary  short- 
pediculate  •        .        .    2.  C7.  Leaaba, 

A  chmbing  ahnib ;  leaves  villous,  ovate-oblong,  male  flowers  in 

short  panicles,  female  1-3  on  short  axillary  panicles      .        .    8.  (7.  viUotus. 

1.  0.  lanrifoliofl,  DC. ;  Hook.  FL  Ind.  L  101. — Syn.  Meniapermum 
lauri/olium,  Eoxb.  Fl.  Ind.  iiL  815.  Vem.  Pai-ura,  Ph.;  TUpara, 
kikra,  ddl  chlniy  N.W.P. 

Leaves  lanceolate,  3-5  in.  long,  short-petiolate,  entire,  3-nerved, 
coriaceous,  shining,  dark  green  when  young,  light  green  when  old,  paler 
beneath.  Flowers  numerous,  small,  in  long  branched  panicles,  axillary  or 
in  the  axils  of  fallen  leaves ;  axis  of  panicle  frequently  bearing  1  or  2 
leaves. 

Outer  Himalaya  from  the  Bavi  to  Nepal,  ascending  to  5000  ft.  An  erect 
shrub,  often*  a  considerable  tree,  with  a  short,  erect,  straight  trunk,  spreading 
branchefl,  and  fine  shining  bright-green  foliage. 

2.  0.  Lmba,  DC. ;  Hook.  FL  Ind.  i.  102.— Syn.  C.  glaher,  W.  &  A. 
Prodr.  13.     Vem.  Vallur,  illar,  biliary  Pb. 

A  climbing  shrub,  often  with  a  stem  3-4  ft.  girth ;  branchlets  pubescent. 
Leaves  glabrate  or  glabrous,  oblong  or  trapezoid,  entire  or  lobed,  ^-1^  in. 
long.  Male  flowers  on  short  pedicels,  in  axillary  panicles  ;  female  flowers 
solitary,  on  slender  axillary  peduncles  ^  in.  long.     Drupe  J  in.  diam. 

Dry  and  arid  regions  of  India.  Panjab,  Sindh,  Dekkan,  Afghanistan,  Arabia. 
Dry  r^ons  of  Africa.    Fl.  throughout  the  year. 

3.  0.  ▼illosns,  DC. ;  Hook.  FL  Ind.  L  101.— Syn.  Menispermum  Mr- 
autum^  Linn.;  Eoxb.  FL  Ind  i.  814.     Vem.  Kdrsdne,  Oudh. 

A  climbing  undershrub;  branchlets,  leaves,  and  inflorescence  villous  with 
greyish  tomentum.  Leaves  ovate  or  ovate-oblong,  obtuse,  often  mucronate, 
1-3  in.  long.  Male  flowers  in  axillary  panicles,  1-11  in.  long,  often  with  1 
or  2  leaves.  Female  flowers  1-3  on  a^oUaiy  pedicels  ^^  in.  long.  Dmpes 
1-3,  dark  purple,  ^  in.  diam.  . .  . 
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Common  in  the  plains  and  lower  hills  of  most  parts  of  India.  Tropical  Africa. 
Fl.  Feb.,  March.  The  juice  of  the  ripe  berries  makes  a  durable  bluish-Dorple 
ink.  The  leaves  rubbed  in  water  thicken  into  a  green  jelly.  Boots  and  leaves 
used  in  native  medicine. 

4.  TILIACOBA,  Colebrooke. 

1.  T.  racemosa,  Colebrooke ;  Hook.  Fl.  Ind.  L  99.— Syn.  Cocculus 
acuminattis,  W.  &  A.  Prodr.  12.  Menispermum  polycarpon,  Eoxb.  Fl. 
Ind.  iiL  816.    Vem.  Tiliakoru,  Beng. ;  Karwanty  karrautky  rangoe^  Oudh. 

A  large  dimber,  with  entire,  coriaceous,  glabrous^  ovate,  acuminate 
leaves,  blade  ^6  in.,  petiole  1  in.  long.  FL  yellow,  dioecious  or  polygam- 
ous, in  axillary  raceme-like  panicles  6-12  in.  long,  with  branches  I  in. 
long,  bearing  either  one  female,  or  3-7  male  flowers.  Sepals  6,  in  two 
series,  the  outer  much  smaller.  Petals  6,  minute.  Stamens  6,  ovaries 
3-12,  styles  short.  Drupes  3-12,  compressed,  obovoid,  ^  in^  long,  stalked, 
style-scar  near  the  base,  endocarp  thin,  crustaceous.  Seed  hooked,  albumen 
oily,  ruminate.     Cotyledons  linear,  fleshy. 

Oudh  forests,  Bengal,  Orissa,  Concan,  Cevlon.  Fl.  most  part  of  the  vear. 
Fruit  ripe  March.  Evergreen,  enveloping  the  tallest  forest-trees  in  its  dense 
dark-green  foliage.  The  loug  flexible  branches  are  used  for.  Uiatchiog  and 
basket-work. 

5.  CISSAMFELOS,  Linn. 

Mostly  climbers  with  peltate  leaves.  Male  flowers  cymose,  tetra- 
merous,  petals  connate  into  a  4-lobed  cup.  Stamens  monadelphous, 
anthers  united  into  a  peltate  disc,  dehiscing  round  the  margin.  Female 
flowers  racemose,  crowded  in  the  axils  of  large  leafy  bracts ;  perigouium  of 
1  or  2  lateral  scales.  Carpel  one  with  a  short  trifld  or  tridentate  style. 
Drupe  circular,  style-scar  near  the  base ;  endocarp  horseshoe-shaped,  com- 
pressed, tubercled  on  the  back.     Seed  curved. 

1.  0.  Pareira,  Linn. ;  Hook.  Fl.  Ind.  i.  103. — Syn.  C.  convolvulaceUj 
Willd. ;  W.  &  A.  Prodr.  14;  Eoxb.  Fl.  Ind.  iii.  842.  Vem.  KaioH,  par- 
hUcj  pataM,  tikri,  Pb. ;  Dakhr-nirbisi,  N.W.P.  ;  Harjewri,  Oudh. 

A  climbing  undershrub,  with  a  short  stem,  throwing  out  long  herbaceous 
twining  branches,  generally  covered  with  grey  tomentum.  Leaves  pel- 
tate, broad-ovate  or  reniform.  Male  flowers  in  axillary  usually  bitmched, 
and  corymbose  racemes,  with  few  small  bracts.  Femcde  flowers  on  elon- 
gate, generally  simple  racemes^  with  numerous,  broad,  alternate,  foliaceous 
bracts,  and  several  1 -flowered  pedicels  in  their  axils. 

Common  in  most  parts  of  India,  in  the  north-west,  along  the  foot  of  the 
Himalaya,  as  far  west  as  the  Jhelnm  river,  but  not  in  the  arid  parts  of  the 
Panjab  and  Sindh.  Fl.  March-Oct.  Leaves  and  root  used  medicinally.  A  plant 
of  very  wide  distribution.  Also  in  tropical  America,  where  it  yields  the 
Radix  PareiroB  of  druggists,  and  in  tropical  Africa. 

The  structure  of  the  wood  of  Menispermaceee  is  remarkable,  and  differs  in 
several  respects  from  the  wood  of  other  dicotyledons.  The  vascular  bundles 
of  a  young  branch  (which  in  most  dicotyledons  unite  and  form  concentric 
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ringB  of  wood  and  liber)  generally  remain  distinct  in  Menispermacee,  and  are 
separated  by  broad  radial  masses  of  cellalar  tissue,  corresponding  to  the  medul- 
lary rays  of  ordinary  wood.  After  some  time  these  original  wood  fascicles  cease 
growing,  and  in  the  cortical  cellalar  tissue  exterior  to  the  liber  originates  a 
second  circle  of  bundles,  similar  to  the  first  formed,  excepting  in  the  absence 
of  spiral  vessels.  After  these  bundles  have  attained  full  development,  they 
in  turn  cease  to  grow,  and  a  third  circle  forms  in  the  cellular  tissue  of  the 
bark,  and  so  on.  There  is  great  variety  in  the  wood  structure  of  the  genera  of 
this  family. 

Order  Y.    BESBEBIDEJE. 

Usually  shrubby,  sometimes  climbing,  glabrous  plants.  Leaves  simple 
or  compound,  stipules  rare.  Sepals  and  petals  free,  hypogynous,  very 
caducous,  usually  trimerous,  2-4-seriate.  Stamens  hypogynous,  4-6  (rarely 
8),  opposite  the  petals,,  anthers  adnate,  erect,  dehiscing  by  2  revolute  or 
ascending  valves  or  by  lateral  or  dorsal  slitis.  Carpels  1-3,  rarely  more, 
oblong,  ovules  usually  indefinite.  Seeds  with  a  copious,  dense  albumen. 
—Gen.  PL  L  40  ;  Eoyle  UL  62  ;  Wight  111.  i.  22. 

Erect  ahrubs ;  flowers  bisexual;  one  carpel     .  .1.  Bbrbebis. 

Climbing  ahrubs ;  flowers  unisexual ;  carpels  8       .        .2.  Holbosllia. 

1.  BEBBEBIS,  Linn. 

Spiny  shrubs  with  yellow  wood,  yellow  flowers  and  fasciculate  leaves, 
the  leaves  of  elongate  shoots  often  reduced  to  simple  or  3-7-forked  spines. 
Sepals  By  with  2-3  adpressed  bracts,  imbricate  in  2  series.  Petals  6,  in 
2  series,  imbricate.  Stamens  6,  free,  anther-cells  opening  by  recurved 
valves.  Stigma  peltate,  sessile,  or  on  a  short  style.  Fruit  a  berry  with  few 
seeds.     Albumen  fleshy,  embryo  straight. 

Leaves  simple,  membranous  or  thinly  coriaceous,  not  lacunose, 

serrate,  serratures  equal,  cuspidate  ;  stigma  sessile      .        ,    1,  B.  vulgaris. 

Leaves  simple,  obovate  or  oblanceolate,  coriaceous,  not  lacunose, 
entire,  or  with  large  spinescent  serratures ;  flowers  on  com- 
ponnd  racemes ;  stiffma  small,  on  a  short  style     .        .        ,    %  B.  ariitata. 

Leaves  simple,  narrow,  Unceolate  or  oblanceolate,  coriaceous,  not 
lacunose,  entire  or  spinose-dentate ;  flowers  pale,  small,  on 
corymbose  racemes ;  style  distinct 8.  ^.  Lydumi. 

Leaves  simple,  obovate  or  orbicular,  coriaceous,  hard,  lacunose, 
reticulate,  entire  ;  or  with  large,  distant,  spinescent  teeth  ; 
flowers  fasciculate  or  in  short  racemes  ;  style  distinct  .     4.  B,  oMaMoa, 

Leaves  imparipinnate,  leaflets  2-12  pair 6,  B,  TiepcUensis, 

1.  B.  vulgaris,  Linn. ;  Hook.  FL  Ind.  i.  109 ;  Hook  Stud.  FL  13. 
—Barberry,    Vem.  zirishky  Pb. 

An  erect,  spinous  shrub.  Leaves  deciduous,  membranous,  or  thinly  co- 
riaceous, serrate  with  equal  spinulose  teeth,  generally  fasciculate  on  short 
lateral  branchlets,  in  the  axU  of  a  3-7-forked,  rarely  simple  spine,  on  a 
thick  broad  base.  The  leaves  vary  exceedingly  from  oblanceolate,  cun- 
eate,  or  obovate,  to  broadly  ovate.  Flowers  in  racemes,  elongated  or  shortly 
corymbose,  on  the  short  leaf-bearing  branchlets.  Berry  ovoid-oblong  or 
ovoid,  red  or  black  when  ripe,  terminated  by  the  bioad  sessile  stigma. 
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Western  Himalaya  8000-12,000  ft,  eastward  as  far  as  Nepal,  Western  Tibet, 
AfgBanistan,  and  Beluchistan,  Europe,  North  and  West  Asia.  FL  March, 
April  The  pleasantly  acid  berries  of  this  and  some  of  the  following  species 
are  dried  and  imported  from  Afghanistan  under  the  name  of  zirishk-tursh  {sour 
currants). 

B.  Kunawarenda,  Boyle  ILL  64,  may  belong  to  this  species. 

2.  B.  anstata,  DC;  Hook.  Fl.  Ind.  i.  110.  —  Syn.  B.  Hnctoria, 
Leschenault ;  W.  &  A.  Prodr.  16 ;  Wight  IlL  t.  8.  Vem.  Chiira,  ehotra, 
totar,  N.W.P.  The  following  names  probably  apply  to  this  and  the  two 
following  species  in  the  Panjab  Himdaya :  SuttUu,  mrUu,  kemal,  kendu, 
kamla,  kasmal^  kammal,  tutrum^  chltra. 

An  erect,  spinous  shrub.  Leaves  more  or  less  persistent,  coriaceotis, 
obovate  or  oblanceolate,  entire,  or  with  few,  large,  distant,  spinescent 
teeth,  fasciculate  on  very  short  lateral  branchlets,  in  the  axil  of  a  trifid 
or  simple  spine  with  a  broad  base.  Flowers  in  compound  racemes, 
pedicels  often  fasciculate.  Berries  often  thickly  covered  with  glaucous 
bloom,  cylindrical,  tapering  into  a  short  style  tenninated  by  a  small  sub- 
globose  stigma. 

Outer  Himalaya  6000-10,000  ft.,  from  the  Sutlej  to  Bhutan.  Mountains  ot 
South  India  and  Ceylon.  Fl.  May- April.  Hardy  in  England.  The  root  of 
this  and  the  two  following  species  {ddrhcUd,  ddrc/iob),  and  the  dried  extract 
(ramut,  rusot,  rasut),  are  used  in  native  medicine,  and  highly  prized  ia 
ophthalmia.    The  wood  ib  used  as  fuel. 

3.  B.  Lycinin,  Royle ;  Hook-  FL  Ind.  i  110.— Vem.  Kushmtd,  N.-W.P. 

A  rigid,  erect,  spinous  shrub;  bark  white.  Leaves  simple,  narrow,  lanceo- 
late or  oblanceolate,  coriaceous,  mucronate,  generally  entire,  bright  green 
above,  glaucous  beneath,  with  prominent,  lax,  reticulate  veins,  fasciculate 
on  short  tuberculate  branchlets  in  the  axils  of  trifid  spines  on  a  broad 
base.  Flowers  pale,  small,  on  elongate  racemes.  Berries  violet,  ovoid ; 
stigma  capitate,  on  a  distinct  style. 

Outer  North- West  Himalaya  3000-9000  ft.,  from  Hazara  to  Garhwal.  Fl. 
ApriL    Chiefly  employed  in  Sirmore  and  Garhwal  for  making  rusot  (Boyle). 

4.  B.  asiatica,  Boxb.  FL  Ind.  iL  182 ;  Hook.  FL  Ind.  i.  110. 

A  stout,  erect,  spinous  shrub ;  bark  pale.  Leaves  simple,  fascicidate,  on 
short  tuberculate  branchlets,  often  ^  in.  long  in  the  axils  of  short  trifid 
spines,  which  are  often  wanting ;  obovate  or  orbicular,  hard,  coriaceous, 
white  beneath,  with  strong  reticulate  venation,  lacunose  between  the 
veins,  subentire,  or  with  large,  distant,  spinescent  teeth.  Flowers  in  short 
corymbose  racemes.  Berries  large,  ovoid  or  often  subglobose,  red  or  black, 
glaucous  ;  stigma  capitate  on  a  distinct  style. 

Outer  Himalaya  3000-7500  ft.,  Garhwal,  Bhutan,  Afghanistan.  Parisnath 
in  Behar.    FL  IVfarch,  April.    The  berries  are  eaten. 

5.  B.  nepalensis,  Spreng. ;  Hook.  Fl.  Ind.  i.  109. — Syn.  B.  Leschetv- 
aultii,  Wall.;  W.  &  A.  Prodr.  16;  Wight  Icones  t.  940;  Mahonia 
Nepalensis,  DC.     Vem.  Amudanda,  chiror,  Pb. 
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An  eyeigreen  shrqb  3-6  ft.  high.  Leayes  coriaceous,  shining,  impari- 
pinnate,  from  6-18  inches  long.  Petiole  stiff,  articulate  at  the  insertion 
of  the  leaflets,  broad-sheathing  at  the  base,  with  2  subulate  stipules. 
Leaflets  2-12  pair,  oyate  or  lanceolate,  often  falcate,  spinous -serrate ; 
the  near  pair — the  base— often  smaller  and  suborbicular.  Upper  leayes 
reduced  to  sheathing  bracts.  Flowers  on  long  erect  racemes,  seyeral  to- 
gether near  the  ends  of  branches.  Bracteoles  coriaceous,  oblong  or  broadly 
oyate.     Beny  oblong  or  globose,  dark  blue  or  purple. 

Outer  Himalayan  ranges,  6000-8000  ft.,  from  the  Bavi  to  Bhutan,  Khasia 
hills,  Burma,  and  the  NUgherries.  Bark  soft,  corky,  wood  jellow,  with  fine 
medollaiy  rays  and  light-coloured  blotches  between.    The  fruit  is  eaten. 

2.  HOLBOEIiLIA,  Wall 

1.  H.  latifolia,  WaU.  Tent.  M.  Nep.  t.  16.     Hook.  Fl.  Ind.  L  108. 

A  climbing  shrub ;  stem  with  corky  bark,  wholly  glabrous.  Leayes 
3-9-foliolate,  leaflets  3-6  in.  long,  petiolulate,  oyate-lanceolate  or  linear, 
acuminate.  Flowers  monoecious,  in  lateral  sessile  corymbs,  purplish 
green,  sweet-scented.  Sepals  6,  2-seriate,  the  outer  yalyate.  Petals  6, 
minute.  Stamens  6.  Oyaries  3 ;  fruit  of  1-3  many-seeded  oblong  berries 
2-3  in.  long. 

Himalaya^  Kamaon  to  Assam,  ascending  to  9000  ft.  Ehasia  hills.  FI.  April, 
May.  B,  angttsti/oliay  Wall.,  ib.  t.  17,  is  a  yariety  with  linear-lanceolate 
leayes. 

Order  VI.    CAPFABIDEjE. 

Herbs,  shrubs,  or  trees,  with  alternate  leayes.  Flowers,  with  rare  ex- 
ceptions, bisexual.  Sepals  4,  rarely  3  or  5,  free  or  connate.  Petals  gener- 
ally 4.  Stamens  almost  always  more  than  4,  often  indefinite,  hypogynous, 
inserted  at  the  base  of  a  long  or  short  gynophore  ;  anthers  2-celled,  yersa- 
tile,  generally  on  long  slender  filaments.  Oyary  often  stipitate,  style 
short  or  stigma  sessile.  Oyules  indefinite  on  2-6  parietal  placentas.  Fruit 
syncaipous,  either  more  or  less  fleshy,  or  a  dry,  mostly  elongated,  capsule. 
Seeds  in  most  cases  without  albumen ;  embryo  incuryed ;  cotyledons  con- 
volute or  folded,  rarely  plane.— Gen.  Plant,  i.  103 ;  Royle  111.  72 ;  Wight 
IlLi33. 

Spinescent  shrobs  or  small  trees ;  leares  simple  ;  petals  not  clawed, 

imbricate  in  bud 1.  Capparis. 

An  unarmed  tree ;  leaves  trifoliolate  ;  petals  long-clawed  ;  open  in 

bad 2.  CRAT^AyA. 

1.  CAPFABIS,  Linn. 

Shrubs,  rarely  trees,  generally  with  stipular  thorns,  young  parts  often 
with  caducous  tomentum.  Leayes  simple.  Sepals  4,  usually  free.  Petals 
4,  sessile,  imbricate.  Stamens  indefinite  ;  filaments  slender,  filiform,  in- 
sert^ on  the  torus  at  the  base  of  the  long  gynophore.  Ovary  stipitate, 
generally  one-celled.  Fruit  stalked,  with  many  seeds  embedded  in  a  soft 
or  dry  pulp. 
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Leayes  linear,  minute ;  older  branches  leafless ;  flowers  brownish 

red     .... 1.  C.  aphylla. 

Leaves  ovate  or  ellintic  ;  flowers  waite  or  rose-coloured. 

Flowers  solitary,  large ;  fruit  1-8  in.  long        .         .  2.  O.  spinoM, 

Flowers  2-4,  supra-aidUary,  lar^e  ;  fruit  1-li  in.  diam.  8.  (7.  Tiorrida, 

Flowers  ooiymboee,  small ;  fruit  I  in.  diauL  .  4.  (7.  aepiaria. 

1.  0.  aphyllA,  Roth.— Tab.  III.— W.  &  A.  Prodr.  27 ;  Hook.  Fl. 
Ind.  i  174. — Syn.  Sodada  decidna^  Forskal;  Capparis  Sodadct^  R  Br., 
Boiasier  FL  Orient  i.  419.  Vem.  KarU,  Kari,  Pb.  N.W.P. ;  Kircd, 
Sindh ;  SodddOy  Arab. 

Glabrous.  Leaves  on  young  shoots  only,  caducous,  sessile,  linear-subul- 
ate, mucronate,  \  in.  long,  occasionally  spathulate,  varying  to  \  in.  long ; 
stipules  thorny,  nearly  straight,  brown.  Flowers  brownish  red  or  scarlet, 
corymbose,  coiymbs  nearly  sessile.  Sepals  unequal;  the  anterior  outer  sepal 
larger  and  deeply  concave.  Petals  ovate,  longer  than  sepals,  scarlet. 
Stamens  8-20 ;  filaments  long,  filiform.  Ovary  on  slender  gynophore  as 
long  as  stamens ;  style  subulate.  '  Fruit  globose  or  ovoid,  |-f  in.  diam. ; 
red  when  ripe ;  on  a  gynophore  1  in.  in  length. 

Common  in  dry  places  and  on  stony  hills  thronghoat  the  Panjab,  Sindh, 
and  Bajputana,  Bandelkhand,  the  Central  Provinces,  Qazerat.^  the  Dekkan, 
and  occasionally  as  far  soath  as  Tinnevelly.  Flourishes  in  the  driest  deserts 
of  North-West  India,  freqaentlv  associated  with  Prosopis  spicigera  and  the 
JSalvadoras.    Extends  westward  as  far  as  Arabia,  i^Pt,  and  Nubia. 

New  leaves  on  voang  shoots  Nov.  to  March.  FL  March,  April,  sometimes 
as  late  as  June ;  the  bushes  often  crowded  with  the  conspicuous  brilliant  scai^ 
let  blossoms. 

Generally  a  scrubby  bush,  but  under  favourable  circumstances  a  small  tree, 
rarely  20  ft.  high,  wiui  a  short,  erect  trunk,  often  4-5  ft.,  rarelv  7-8  ft.  girth. 
Branches  numerous,  divaricating,  forming  a  depressed  subgloboee  crown  of 
dark-green  colour ;  branches  occasionally  flattened  into  homy  ribbons.  Boots 
immense,  spreading  deep  and  wide.  The  natural  reproduction  and  propagar 
tion  of  this  tree  uiould  be  studied  ;  it  is  stated  that  it  has  never  been  raiMd 
by  hand  from  seed  or  cuttings.  Bark  of  trunk  ^  inch  thick,  dark  grey,  fui^ 
rowed  with  deep  irregular  longitudinal  and  diagonal  cracks. 

Wood  with  more  or  less  distinct  annual  rings,  whitish  or  light  yellow,  close- 
even-grained,  tough,  weighs  about  54  lb.  per  cubic  foot,  when  seasoned.  It  is 
bitter,  and  is  not  touched  by  white  ants.  Used  for  small  beams  and  rafters  in 
roofs  (in  Sindh  for  the  knees  of  boats),  for  oil-mills  and  agricultural  implements. 
As  fuel,  it  answers  well  for  brick-burning  ;  for  locomotives,  it  must  be  mixed 
with  other  wood.    Bums  off  quickly  with  much  flame,  and  leaves  much  ash. 

The  flower-buds  (pasi)  are  used  as  pickle  in  Sindh,  the  unripe  fruit  is  cooked 
and  eaten  ;  both  the  ripe  and  unripe  fruit  are  prepared  with  salt  and  pepper 
into  a  bitter-tasted  pickle  which  is  exported  into  Hindustan. 

2.  0.  spinosa,  Linn. ;  Hook.  FL  Ind.  i.  173;  Boissier  Yl.  Orient,  i. 
420. — Syn.  C.  obovata,  Royle;  Jacq.  Voy.  Bot.  t.  21.  C,  Murrayana, 
Graham ;  Wight  Ic.  t.  379.  Caper  plant.  Vem.  Kabbar,  Arab. ;  Kabarra, 
Afg. ;  KabrUy  Tibet ;  Kaur,  kidrij  kakri^  kander,  taker,  ber,  bardri,  bauri, 
bassar,  Pb. ;  Kalvdri,  Sindh. 

Glabrous,  but  the  young  parts  frequently  covered  with  a  white  yellowish 
or  greenish,  soft,  and  caducous  tomentum ;  armed  with  recurved  or 
nearly  straight  stipular  spines.     Leaves  petiolate,  broad -ovate  or  obo- 
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▼ate,  letuse  or  entiTe,  mncronate,  thick,  glabrous  or  glabrate.  Flowers 
large,  1-3  in.  across,  white,  solitary,  axillary,  on  a  pedicel  equal  to  or 
longer  than  the  lea£  Sepals  unequal,  ovate,  obtuse,  concave.  Petals 
obovate,  unguiculate,  undulate,  longer  than  calyx,  at  first  pure  white, 
then  pink  and  purplish-red  as  they  fade.  Stamens  numerous,  longer 
than  petals ;  filaments  slender,  purple.  Ovary  on  a  slender  filiform 
gynophore  as  long  as  stamens ;  nectariferous  glands  at  the  base  of  gjrno- 
phore.  Fruit  oblong,  1-3  in.  long,  on  a  strong  gynophore,  bent  down- 
wards when  ripe  ;  opening  irregularly  by  3-4  valves,  crimson  inside. 
Seeds  numerous,  reniform.  This  species  varies  exceedingly  in  the  size, 
shape,  pubescence,  and  consistence  of  the  leaves.  OHe  form  (var.  gcUeata) 
is  found  in  Sindh,  with  glabrous,  often  glaucous,  fleshy  leaves ;  the  anti- 
cons  sepal  very  saccate.  Another  (var.  letccophyUa)  is  found  in  the  lower 
Himalayan  valleys,  floccose  aU  over  with  white  pubescence. 

Panjab,  Sindh,  Guzerat,  Mahableshwar,  N.W.  Himalaya,  ascending  to  12,000 
ft.  in  the  inner  arid  valleys.  3oath  Europe,  North  Africa,  Western  Asia. 
Time  of  flowering  varies  according  to  locality  and  elevation.  In  the  Peshawur 
▼alley  and  the  trans-Indus  territory,  it  flowers  from  April  to  July,  the  fruit 
ripening  about  Nov.  ;  in  the  inner  Himalaya  flowers  from  June  to  Oct. 

A  small  trailing  shmb  on  hot  dry  rocks  and  stony  hills,  with  long  green 
branches,  a  thick  woodv  root,  penetrating  deep  into  the  clefts  of  the  rock. 
Strikingly  handsome  with  its  large  flowers,  long  purple  stamens,  and  the  long- 
stalked  ovary  protruding  from  among  them. 

The  flower-bads  pickled  are  the  capers  of  Europe,  and  might  be  prepared  in 
India.  The  fruit  is  pickled  and  eaten  in  Sindh  and  the  Panjab  salt  range.  The 
leaves  and  ripe  fruit  are  a  favourite  food  of  goats  and  sheep. 

3.  0.  honida,  Linn.  fiL;  Wight  Ic.  t.  173;  Hook.  M.  Ind.  L  178; 
W.  &  A.  Prodr.  26.— Syn.  C.  zeylanica,  Eoxb.  FL  Ind.  ii  567.  Vem. 
His^  karmUiy  Pb. ;  karrdlwa,  Oudh. 

The  entire  plant  when  young  covered  with  a  dense  ferruginous,  cadu- 
cous pubescence.  Stipules  laterally  compressed,  thorny,  hooked.  Leaves 
from  elliptic-oblong  to  broadly  ovate,  mucronate.  Pedicels  supra-axillary, 
2  to  4  in  a  vertical  line,  the  uppermost  flower  opening  first ;  flowers  large, 
at  first  white,  later  rose-coloured.  Stamens  numerous,  filaments  long,  fili- 
form, purple.  Gynophore  as  long  as  stamens.  Fruit  1-1^  in.  diam.,  glo- 
bose or  obovate,  red  when  ripe,  on  a  thick  gynophore  1 J  in.  long. 

Plains  and  lower  hills  in  most  parts  of  India,  from  the  Panjab  to  Ceylon  and 
Banna.  Blooms  from  January  or  February  to  April ;  flowers  often  so  nu- 
merous that  the  bush  looks  like  a  mass  of  white  and  rose  colour.  The  fruit 
ripens  after  June,  and  remains  on  the  plant  for  some  time. 

A  scrambling  shrub,  found  climbing  at  times  to  a  great  extent  over  the 
tallest  trees.  Wood  used  for  fuel ;  the  twigs,  shoots,  and  leaves  are  grreedily 
eaten  by  elephants  and  goats.  In  the  Southern  Panjab  and  Sindh  the  fruit  is 
pickled. 

4.  0.  sepiaria,  Linn. ;  Eoxb.  Fl.  Ind.  il  568 ;  W.  &  A  Prodr.  26 ; 
Hook.  Fl.  Ind.  L  177. — ^Vem.  Hiun  gama  (crooked  Carissa),  Paiyab. 

Toung  parts  pubescent  Stipules  thorny,  hooked.  Leaves  ovate  or  ellip- 
tic, oocasionally  emarginate,  glabrate  above,  pubescent  beneath.   Flowers 
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small,  \  inch  across,  on  filiform  pedicels,  in  many-flowered  corymbs. 
Sepals  oyal,  concave.  Petals  oblong,  white,  unequal  Stamens  much  longer 
than  petals.  Fruit  a  globose  berry  ^  in.  diam.  on  a  short  slender  carpo- 
phore, one-seeded,  black  when  ripe. 

Here  and  there  in  the  Panjab  and  the  North-West.  Common  in  the  Penin- 
sula, Burma,  Ceylon,  in  the  Andamans,  Timor,  and  the  Philippines.  A  middle- 
sized  shrub,  with  numerous  and  strong  branches,  makes  excellent  hedges  (My- 
8or,  Coimbator),  easily  raised  from  seed  or  from  cuttings.  Flowers  May; 
frait  ripens  about  July. 

2.  CBATJBVA,  linn. 

Trees ;  leaves  trifoliolate.  Sepals  and  petals  inserted  on  hemispherical 
disc  Sepals  4.  Petals  4,  long-clawed,  open  in  bud.  Stamens  numerous, 
filaments  slender,  filiform,  free.  Ovary  on  a  long  gynophore,  with  2  pla- 
centas bearing  numerous  ovules.     Stigma  sessile. 

1.  0.  religiosa,  Forst. ;  Bedd.  Fl.  Sylv.  1. 116  ;  Hook.  FL  Ind.  L  172. 
— Syn.  C.  Roxburghiij  R  Br. ;  W.  &  A.  Prodr.  23.  Capparis  trifoliatOy  Roxb. 
Fl.  Ind.  u.  571.  Sans.  Varana^  varuna,  eettu  Vem.  Bramay  BUdn^ 
bila,  hilidna,     (Kadaiben,  Burm.) 

A  moderate-sized  tree.  Leaves  trifoliolate,  clustered  towards  the  ends 
of  branches  on  common  petioles  4  in.  long,  leaflets  ovate-lanceolate,  acu- 
minate, on  articulate  petioles.  Flowers  large,  2  inches  across,  on  long  fili- 
form pedicels,  in  many-flowered  corymbs,  with  centripetal  expansion. 
Sepals  4,  ovate,  deciduous,  inserted  with  the  petals  on  the  broad-lobed  hemi- 
spherical disc.  Petals  4,  long-da  wed,  larger  than  sepals,  limb  roundish  ovate. 
Filaments  longer  than  petcJs,  inserted  above  the  disc  on  the  base  of  gyno- 
phore. Fruit  ovoid  or  globose,  about  the  size  of  an  apple,  on  a  strong  thick 
gynophore,  pa^ially  bilocular,  owing  to  the  cohesion  of  the  placentas, 
with  many  reniform  seeds  ^  in.  long,  nestling  in  a  yellow  pulp.  Kind 
hard,  subligneous,  rough,  with  numerous  whitish  specks. 

Subhimalayan  tract,  extending  west  to  the  Bavi,  ascending  to  2000  ft. 
Bandelkhand,  Eajputana,  South  India,  Assam,  Burma,  and  Ceylon.  Low 
and  shady  places,  particularly  near  banks  of  rivers.  Cultivated  throughoat 
India,  in  tne  north-west  to  the  Jhelum  river.  Fl.  April,  May,  when  the 
tree  has  a  striking  appearance,  with  its  larffe,  cream-coloured  blossoms.  The 
old  leaves  at  times  remain  on  the  tree  till  the  flowers  appear,  but  usually  the 
tree  is  bare  for  some  time.  The  young  leaves  appear  with  and  after  the  flowers. 
Attains  30  to  40  ft  and  a  girth  of  6  ft.  Bark  dark  grey,  even  and  smooth, 
with  long  horizontal  wrinkles.  Pith  large ;  wood  yellowish  white,  with  some- 
times a  pinkish  tinge,  even,  close-  and  smooth-grained.  It  is  easy  to  work, 
fairly  tough  and  durable,  and  not  heavy.  Used  for  drums,  models,  writings 
boards,  oombs,  boxes,  and  in  turnery.  In  the  Panjab  the  viscid  pulp  of  the 
fruit  is  said  to  be  mixed  with  mortu*  as  a  cement,  and  is  also  used  as  a  mor- 
dant in  dyeing. 

Order  VII.    BIXINiLS. 

Trees  or  shrubs,  with  alternate  simple  leavea  Stipules  minute  or  none. 
Flowers  regular,  uni-  or  bi-sexuaL  Stamens  usually  hypogynous,  inde- 
finite, rarely  definite.  Anthers  2-celled,  bursting  by  slits  or  pores.  Torus 
often  glandular,  or  expanded  into  a  disc.     Ovary  syncarpous,  free,  g^ner- 
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ally  one-celled.  Oyoles  parietal,  generally  numeious.  Seeds  with  fleshy 
albumen;  embryo  azile,  with  broad  foliaceous  cotyledons. — Gen.  PI.  i. 
122 ;  Royle  lU.  73  ;  Wight  lU.  i.  36,  38. 

Flowers  bisexual ;  petals  laige. 

Seeds  covered  with  cotton  ;  leaves  palmate  .  1.  Coghlospebmum. 

Seeds  naked  ;  leaves  entire 2.  Bixa. 

Flower  dioecions  ;  petals  none. 

Ovary  2-8-ceUed ;  styles  2  or  more.  ...  8.  Flacouetia. 

Ovary  1 -celled;  style  1 4.  Xtlobma. 

1.  COGHIiOSPEBMITM,  Knnth. 

Eloweis  bisexnaL  Sepals  5,  deciduoua  Petals  5,  contorted  in  bnd. 
Stamens  indefinite,  inserted  on  a  disc  without  glands  ;  anther-cells  open* 
ing  with  a  short  slit  at  the  top.  Ovary  with  numerous  ovules  on  3  to  5 
parietal  placentas.  Style  one,  filiform;  stigma  toothed.  Capsules  3-5- 
valved.     Seeds  numerous,  cochleate ;  testa  hard,  woolly ;  embryo  curved. 

1.  0.  Gossypium,  DC. ;  W.  &  A.  Prodr.  87 ;  Hook.  Fl.  Ind.  i.  190.— 
Syn.  Bombax  gossypinumy  Linn. ;  Eoxb.  Fl.  Ind.  iii.  169.  Yem.  Kumbiy 
N.W.P.     Gabdi,  Bandelkhand  and  Central  Provinces. 

A  soft-wooded  tree.  Leaves  alternate,  large,  near  the  ends  of  branches, 
on  long  thick  petioles,  palmately  5-lobed;  lobes  acuminate,  grey-tomentose 
beneath ;  stipules  linear,  caducous.  Flowers  on  terminal  panicles,  large, 
3-4  in.  across,  bright  yellow,  rachis  and  pedicels  covered  with  grey 
pabescence.  Sepals  broad-oval  unequal,  covered  with  a  grey  silky  down, 
margin  white-ciliate.  Petals  spreading,  obovate,  emarginate  or  irregu- 
larly cleft,  with  numerous  parallel  veins.  Filaments  filiform,  shorter 
than  petals;  anthers  linear,  acuminate.  Fruit  in  bunches,  capsides  oval, 
nearly  the  size  of  a  goose-egg,  5-valved,  divided  by  incomplete  dissepi- 
ments.    Seeds  numerous,  covered  with  a  soft  silky  woolly  substance. 

Dry  stony  hills  along  the  foot  of  the  North- West  Himalaya  from  the  Sutlej 
to  the  Sardah,  ascending  to  3000  ft  Behar,  Bandelkhand,  Central  Provinces, 
Dekkan  and  eastern  districts  of  the  Peninsula.  Deciduous ;  the  new  leaves 
appear  in  May.  Flowers  from  February  to  April ;  the  fruit  ripens  in  June 
and  July.  A  small  tree,  with  short  thick  spreading  branches,  the  younger 
branches  marked  with  great  scars  of  the  fallen  leaves  and  fruit-stalks.  Wood 
soft  and  light,  not  much  used.  A  clear  white  gum  (Kaiira)  exudes  from  the 
bark.    Bellows  for  iron-smelting  are  made  of  the  leaves. 


2.  BIXA,  Linn. 

Flowers  bisexual  Sepals  5,  imbricate,  deciduous.  Petals  5,  large, 
contorted  in  the  bud.  Stamens  indefinite,  inserted  on  a  thick  torus  below 
the  ovary ;  anthers  oblong,  opening  at  the  apex  with  two  short  slits. 
Style  filiform ;  stigma  minutely  2-lobed.  Capsule  coriaceous,  one-celled, 
two-valved,  with  numerous  seeds  on  parietal  placentas  along  the  middle 
of  each  valve.  Seeds  obovoid  on  a  thick  funicle,  covered  with  a  farin- 
aceous red  pulp ;  embryo  large ;  cotyledons  flat. 

1.  B.  Orellana,  Linn. ;  Wight  lU.  1 17 ;  Eoxb.  Fl.  Ind.  ii.  581 ;  W.  &  A. 
Prodr.  31;  Hook.  Fl.  Ind.  i.  190.— AmoUo,  Vem.  Latkan,  (Tktdin,  Burm.) 

B 
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Young  shoots  and  inflovescence  rusty-puberoloos.  Leaves  cordate, 
acuminate,  entire  or  angular.  Flowers  in  terminal  panicles,  large,  1-2  in. 
across,  white  or  pink.     Capsule  ovoid,  covered  with  long  bristles. 

Indigenous  in  America,  but  long  cultivated  in  India.  Flowers  in  summer  ; 
the  fruit  ripens  in  the  cold  season.  A  small  tree  with  few  branches,  the  leaves 
approximate  at  the  end  of  the  branches.  The  Amotto  (onnotto)  or  pulp  sur- 
rounding the  seeds,  is  employed  to  tinge  butter,  and  as  a  dye.  Exported  from 
Quiana,  Brazil,  and  the  West  Indies. 

3.  FLACOUBTIA,  Commerson. 

Flowers  dioecious.  Sepals  4-5,  small,  imbricate.  Petals  none.  Male 
flowers  with  numerous  stamens ;  anthers  short,  versatile.  Female  flowers 
with  a  2-5-celled  ovary  on  an  annular,  lobed  disc.  Styles  2  or  more ; 
stigmas  notched  or  2-lobed.  Fruit  a  berry  with  few  seeds,  each  surrounded 
by  a  distinct  shell  of  hard  woody  endocarp.     Cotyledons  orbicular. 

1.  P.  Bamontchi,  L'HMt. ;  Hook.  FL  Ind.  i.  193 ;  Wight  Ic.  t  85. 
— Syn.  F.  sapida,  Eoxb.  PI.  Cor.  t  69 ;  W.  &  A.  Prodr.  29  ;  Roxb.  Fl. 
Ind.  iii.  835.  Sans.  Swadu  karUaka.  Vem.  Kukat,  kakoa,  kangu,  kafidei, 
Panjab ;  BHavgray  blumhery  kandiy  kattdr,  N. W.P. ;  Kattiy  Oudh ;  Kaikun, 
Mairwarra;  Kdnk,  Kdnki^  bildti,  C.P. 

Armed ;  leaves  alternate,  shortly  petiolate,  varying  much  in  shape, 
ovate-oblong  ovate  obovate  or  suborbicular,  obtusely  serrate  or  crenate, 
generally  tomentose  beneath,  glabrous  above.  Flowers  small,  greenish 
yellow,  in  short  racemes,  or  panicles  with  short  side-branches.  Styles 
5-11,  united  at  base.  Fndt  dark  red  or  black,  about  ^  in.  long.  Seeds 
8-16,  generally  in  two  layers,  one  above  the  other.  This  species,  as 
defined  in  Flora  Indica  (1872),  comprises  the  two  old  species  F,  Ra- 
matUchi  and  sapida  ;  the  forms  vary  extremely,  and  require  further  study. 
Very  remarkable  is  a  tomentose  form  (var.  occidentalis)  from  Behar,  the 
Dekkan,  Oudh,  Eohilkhand,  and  the  Paujab. 

Throughout  India,  mostly  on  dry  rocky  hills,  and  in  open  bare  warm  locali- 
ties ;  cultivated  in  Bombay.  The  leaves  fall. in  January  and  February,  and  the 
tree  remains  bare  until  the  new  foliage  appears  in  spring,  sometimes  in  March, 
but  usually  in  May ;  the  young  leaves  are  first  red,  afterwards  light  green. 
Fl.  from  Im  ovember-March,  usually  after  the  fall  of  the  leaves ;  the  fruit  ripens 
May-June. 

Generally  a  lar^e  shrub,  but  under  favourable  conditions  grows  into  a  mode- 
rate-sized tree,  with  a  short  trunk  up  to  4  and  5  ft.  in  ^irth,  with  straggling 
branches,  generally  thorny,  the  thorns  being  either  termmal,  forming  the  end 
of  leaf-bearing  biunchlets,  or  axillary,  being  naked  thorny  branches  without 
leaves.  Bark  of  stem  light  or  dark  grey,  or  nearly  black,  somewhat  rough,  with 
exfoliating  scales. 

Sapwood  and  heartwood  conform  ;  close,  fine,  and  even-grained  ;  when  dry, 
weighs  about  50  lb.  per  cub.  ft.  Does  not  warp,  is  durable,  and  not  attack^ 
by  insects.  Combs  are  made  of  it ;  it  is  employed  in  turnery  and  for  a^icul- 
tural  implements,  and  thoagh  not  laige,  it  is  occasionally  UJBed  for  building. 
Young  twigs  and  leaves  are  lopped  for  cattle-fodder.    The  fruit  is  eaten. 

F.  sepiaria,  Boxb.,  a  thorny  shrub,  thorns  long,  usually  bearing  fl.  and  fruit, 
has  been  fotmd  in  Eamaon  (Madden). 
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4.  XYLOSMA,  FoTster. 

Character  of  Flacourtia,  but  ovary  1-celled,  with  2,  rarely  3-6,  few- 
OYnled  parietal  placentas ;  style  one,  short ;  stigma  capitate.  Fruit  a 
small,  globose,  2-8-seeded  berry. 

1.  X.  longifolium,  Clos— Tab.  IV.— Hook.  Fl.  Ind.  i.  194.— Vem. 
Chopra^  ehlrunda,  cktmdi,  drendii,  Pb. ;  Kattdwa,  Oudh.  Danddl,  katari, 
kandhdray  N.W.P. 

A  moderate-sized  tree,  often  armed  with  strong,  straight,  axillary  spines 
1  in.  long  or  more.  Leaves  alternate,  short-petioled,  oblong-lanceolate, 
obtosely  serrate,  coriaceous,  glabrous,  shining,  &om  2-6  in.  long.  Flowers 
small,  yellow,  in  short,  axillary,  glomerate  panicles ;  pedicels  bracteate ; 
stigma  indistinctly  lobed.     Berry  \  in.  diam. 

Outer  hills  of  the  North- West  Himalaya,  ascending  to  6000  ft.  Also  in 
Assam.    Fl.  Jan.-May.    Wood  used  for  fuel  and  charcoal.    Fruit  sweetish  bitter. 

Order  VIII.    PITTOSPOBE^. 

Trees  or  shrubs.  Leaves  alternate,  simple,  entire,  exstipulate.  Flowers 
usually  bisexual.  Sepals  5,  imbricate.  Petals  5,  imbricate.  Stamens 
hypogynous,  5,  distinct,  alternating  with  petals ;  anthers  2-celled, 
versatile.  Ovary  syncarpous,  of  2  (rarely  3-6)  carpels,  with  2-5  parietal 
placentas ;  1-celled  or  2-5-celled  by  the  projection  of  the  placentas.  Style 
one;  stigma  2-5-lobed.  Ovules  many.  Fruit  capsular  or  indehiscent. 
Seeds  usually  numerous ;  albumen  copious  ;  embryo  small,  next  the  hilum. 
—Gen.  Plant  L  130 ;  Eoyle  HI.  77 ;  Wight  111.  i.  172. 

1.  PITTOSPOBUM,  Banks. 

Petals  connivent  or  connate  at  the  base  or  beyond  the  middle.  Fila- 
ments subulate ;  anthers  erect,  introrse,  dehiscing  longitudinally.  Ovary 
incompletely  2-3-celled.  Capsule  1-celled,  2-  rarely  3-valved,  the  placenta 
in  the  middle  of  each  valve.     Seeds  smooth,  embedded  in  a  viscid  pulp. 

Leaves,  young  branches,  and  capsule  glabrous     .        .     1.  P.  florSbwndum, 
Leaves,  young  branches,  and  capsule  tomentose  .        .    2.  P.  eriocarpum, 

1.  P.  florilmndam,  W.  &  A.  Prodr.  164 ;  Hook.  Fl.  Ind.  i.  199.— Syn. 
Cdadrus  vertidllatay  Eoxb.  Fl.  Ind.  L  624.     Yem.  Yekaddi,  Mahratti. 

A  small  tree ;  leaves  lanceolate  or  oblong-lanceolate,  glabrous,  shining, 
pale  below,  thinly  coriaceous,  4-6  in.  long.  Flowers  numerous,  yellowish, 
in  short,  compact,  terminal  panicles.  Petals  free,  linear-oblong,  obtuse, 
patent,  at  last  recurved.  Capsules  ^  in.  diam,  glabrous,  rugose,  opening 
into  two  hard  broad-ovate  valves.  -  Seeds  1-4,  occasionally  8. 

Outer  Himalaya.  Jumna  to  Sikkim,  ascending  to  3600  ft  (in  Kamaon  to  7000 
ft.)  Kasia  hiUs.  Western  Ghats.  Mostly  on  dry  rocky  sites.  FL  Jan.- 
June.  Fr.  April-Sept  A  handsome  tree,  with  a  short,  straight  trunk  and 
spreading  branches.  Bark  of  a  greenish  ash-colour,  or  yellowish  Rrey,  scabrous 
with  small  whitish  specks.    Wood  light-coloured,  strong  and  tou^. 

2.  P.  eriocanmin,  Royle  HI.  77;  Hook.  Fl.  Ind.  L  199.--Vem. 
Meda  iumri,  gar-nlung^  gar-ahuna,  N.W.P. 
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A  small  tree  with  spreading  branches ;  leaves,  young  branches,  and  in- 
florescence yellDw-tomentose.  Leaves  ovate  obovate  or  broad-lanceolate. 
Flowers  numerous,  in  short  terminal  dense  paniclea  Petals  free,  linear, 
erect  Capsule  ^  in.  diam.,  tomentose,  dividing  into  two  broad  ovate 
thick  woody  valves. 

Outer  Himalaya.  Jumna  to  Sardah,  between  3000  and  6500  ft  FL  March, 
April.    Ft.  June,  July.    Bark  dark  grey. 

Order  IX.  TAMASISCINE^. 

Shrubs,  rarely  trees  or  herbs.  Leaves  alternate,  small,  often  scale-Uke 
and  imbricating.  Stipules  none.  Flowers  regular,  usually  bisexual, 
either  solitary  or  in  spikes  racemes  or  panicles.  Sepals  5,  rarely  4,  free 
or  connate  at  the  base,  imbricate.  Petals  as  many  as  sepals,  imbricate, 
free  or  united  in  a  tube.  Stamens  5,  10,  or  numerous,  inserted  on  an 
annular  indented  or  lobed  disc,  with  10  glands ;  anthers  versatile,  with 
2  cells,  dehiscing  longitudinally.  Ovary  syncarpous,  of  3-5  carpels; 
ovules  numerous,  placentas  3-5,  &om  the  base  of  the  cavity  or  attached 
to  the  carpels,  sometimes  enlarged  so  as  to  divide  the  ovary  into  ceUs. 
Capsule  one-celled,  dehiscent  into  3-5  valves.  Seeds  either  with  a  crest 
of  long  hairs  at  the  apex,  or  winged,  or  covered  with  down  all  over. 
Albumen  small  or  wanting;  embryo  straight. — Gen.  Plant,  i.  159  ;  Eoyle 
111.  213;WightIll.  i.  50. 

Stamens  free  or  connate  at  base  only ;  styles  3-4  .  1.  Taxarix. 

Stamens  monadelphous,  stigma  sessile  ....        2.  Mvricaria. 

1.  TAMAEIX,  Linn. 

Shrubs  with  scale-like  or  inconspicuous  leavea  Flowers  white  or 
pink,  in  spikes  or  dense  racemes.  Sepals  free.  Petals  free.  Stamens 
5-10,  £ree  or  connate  at  base  only.  Ovary  I-celled,  placentas  short  at 
the  bottom  of  the  ovary;  styles  3  or  4  (rarely  2  or  5),  short,  thick.  Seeds 
small,  smooth,  not  beaked,  with  a  long  coma  consisting  of  a  setiform  axis 
studded  with  long  hairs ;  albumen  none. 

Leaves  semi-amplezicanl ;  flowers  in  large  panicles,  composed  of 

lone  slender  spikes 1.  7*.  ffdUicit, 

Leaves  sneathing,  apex  of  leaf  erect  or  adpressed  to  branchlets. 

Branchlets  continuous  ;  flowers  in  close  cylindrical  spikes     .        2.  T,  dioica. 

Branchlets  articulate ;  spikes  interrupted     .        .        .        .        Z.  T,  ardctdaia. 

1.  T.  gallica,  L.— Tab.  V.— Wight  lU.  t  24;  W.  &  A.  Prodr.  40; 
Hook.  Fl.  Ind.  L  248.— Syn.  T,  indica,  Eoxb.  FL  Ind.  ii.  100.  Saus, 
Jhdvuka.  Vem.  Kodn,  rukh,  leinyUf  gTiazlei,  pUchi,  Ph.;  Leif  Idi^  jhau, 
Sindh  ;  Yelta,  rgelta,  Tibet ;  Jhau,  Beng. 

A  shrub  or  small  tree ;  leaves  minute,  apex  patent  6t  loosely  adpressed, 
acute  from  a  semi-amplexicaul  base,  not  sheathing,  glaucous,  white- 
margined.  Flowers  mostly  bisexual,  pentamerous,  genertdly  white,  rarely 
pink,  crowded  in  long  slender  numerous  spikes,  collected  into  panicles  at 
the  ends  of  branches,  and  forming  large  irregular  masses  of  flower ;  lateral 
spikes  sessile  or  on  short  peduncles.     Bracts  shorter  than  flowers,  semi- 
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amplexicaol,  membianous.  Disc  shallow,  lO-cienate.  Capsule  attenuated 
from  oToid  base,  ^  in.  long,  when  ripe  more  than  twice  the  length  of  the 
withered  sepals  which  endose  its  base.     Petals  generally  deciduous. 

Throughout  the  Panjab  and  Sindh.  In  Tibet  at  11,000  ft.  Yarkand  (Hen- 
derson), Bengal,  the  Peninsula,  and  Ceylon.  This  species  has  a  wide  range — it 
is  found  in  Afj^nanistan,  Persia,  the  countries  round  the  Mediterranean,  Africa, 
in  Siberia,  Chma,  and  Japan.  In  India,  mostly  on  sand  or  gravel,  along  the 
banks  of  rivers  and  near  the  sea-coast ;  often  on  soil  impr^nated  with  salt ; 
associated  with  Salvadora.  Fl.  July,  August.  Seed  ripe  Dec.-Feb.  Grows 
moderately  quick  when  young,  the  stems  often  attaining  10-12  in.  girth  in  10-12 
years,  but  soon  reaches  maturity,  and  decays  early,  stems  over  15  in.  girth  beins 
generally  hollow,  especially  in  dry  tracts  with  sandy  soil.  Easily  propagated 
m>m  seed  and  cuttings. 

A  shrub  or  small  tree,  attaining  a  girth  of  3  and  height  of  30  ft.  Stems 
crooked,  dividing  into  numerous  branches,  which  are  more  ramified  than  those 
of  T.  dioica,  Branchlets  feathery  and  often  drooping.  Bark  of  young  branches 
reddish  brown,  smooth,  with  small  whitish  specks,  that  of  stem  and  larger 
branches  thin,  greenish  brown,  rough  with  darker  cross-lines.  Foliage  bright 
dark-green  or  glaucous.  Flowers  usually  white  in  North  India,  pink  m  South 
Europe,  Ladak,  and  Tibet. 

Wood  whitish,  occasionally  with  a  red  tinge,  open  and  coarse-grained^  fairly 
hard  and  tough,  but  not  strong.  Medullary  rays  numerous,  broad  but  short 
AntiTnJ  rings  distinct.  Its  chief  use  is  to  supply  fuel  for  steamers  and  other- 
wise ;  in  Sindh  and  South  Panjab  agricultural  implements  are  made  of  it,  and  it 
\A  used  for  turning  and  lacquered  work. 

It  is  with  some  diffidence  that  I  follow  Wight  &  Amott  in  identifying  this 
Tamarisk  with  T.  gaUicdy  Linn.  But  without  further  study  of  these  variable 
shmbs  on  the  spot,  it  appeared  to  me  that  I  had  no  alternative.  The  figure  in 
Sibthorp's  Flora  Greeca,  tab.  291,  of  T.  aallicoy  seems  to  me  to  represent  the 
ordinary  form  of  the  Indian  species  ;  but  this  is  referred  by  Boissier,  Fl.  Orient. 
i.  773,  to  T.  Fallasiu  Desv.,  from  Afg^hanistan,  Beluchistan,  and  Bokhara,  with 
smaller  flowers,  the  disc  deeply  cleft  into  5  emaiginate  lobes ;  petals  persistent 
to  the  ripening  of  the  capsule. 

2.  T.  dioica,  Eoxb.— Tab.  VI.— Eoxb.  Fl.  Ind.  ii.  101 ;  W.  &  A. 
Prodr.  40 ;  Hook.  FL  Ind.  i  249 ;  Boissier  FL  Orient.  L  777.— Sans. 
Pichida,  Vem.  Leinya,  koariy  kaehlei,  pilchiy  Ph.;  Gaz,  ldo,Jdu,  Sindh; 
Lai  JTiau,  Beng. 

A  shrub.  Leaves  minute,  closely  adpressed,  sheathing,  sheath  tubular, 
apex  deltoid,  acuminate,  green,  ,with  a  broad  white  margin.  Flowers 
dioecions,  pentamerous,  purple  or  light  rose-tinged,  in  compact  cylindrical 
spikes,  either  terminal  or  clustering  at  the  ends  of  branches  into  loose 
racemose  panicles;  lateral  spikes  stalked.  Bracts  as  long,  or  nearly  as 
long  as  flowers,  broad-ovate  from  a  sheathing  base,  acuminate,  membranous, 
reddish  brown  with  white  margin.  Male  flowers :  stamens  5,  inserted  on 
the  5-lobed  fleshy  disc,  alternate  with  the  lobes ;  no  rudiment  of  ovary. 
Female  flowers :  stamens  abortive.  Capsule  oblong,  tapering,  \  in.  long, 
surrounded  by  the  withered  sepals  and  petals,  and  about  twice  their  length. 

Throughout  Northern  India,  ascending  to  2500  ft  in  the  Outer  Himalaya. 
In  the  plains  along  the  Jumna  and  Qanges,  abundant  on  the  Hoo^hly  in  Bengd. 
also  on  the  Brahmaputra  and  in  the  Peninsula.    Qrows  gregariously  like  T. 
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gaUioa,  and  forms  extensive  forests  on  the  low,  moist,  alluvial  lands  along  the 
Indus  and  its  principal  tributaries.  The  new  formations  of  alluvial  land  along 
the  banks  of  tnese  nvers  get  covered  in  early  spring  with  a  dense  mass  of  Tam- 
arisk seedlings,  mixed  more  or  less  with  young  plants  of  the  Populus  euphratica 
and  Acacia  arabica.  It  is  believed  that  T.  dioica  is  the  principal  species  in 
these  forests,  and  that  T.  gallica  is  less  common.  It  is,  however,  a  matter  for 
further  inquiry  how  far  the  distribution  of  these  two  species,  and  prevalence  of 
one  or  the  other,  is  affected  by  soil,  locality,  and  other  circumstances.  T,  dioica, 
like  gallica^  grows  freely  where  the  soil  is  impregnated  with  salt.  Both  species 
are  often  planted  in  gardens  for  ornament.  Fl.  from  May-July ;  -the  seed 
ripens  in  tne  cold  season. 

These  two  species  are  easily  confounded.  T.  dioica,  however,  is  usually  a 
very  much  smaller  plant  than  T.  gaUica.  A  moderate-cozed  shrub,  6  or  7  ft.  high, 
rarely  attaining  15  ft.,  with  little  or  no  trunk,  and  numerous,  virgate,  long 
spreading  branches,  generally  simple,  their  extremities  bending  down  gracefully, 
especially  when  laden  with  flower.  The  twigs  are  reddish,  brownish,  or  grey ; 
the  bark  of  the  larger  branches  is  dark  grey  or  brown.  The  foliage  is  of  a  greyer 
green  than  that  of  T,  galliccu 

The  wood  is  white  with  a  pinkish  tinf^e,  loose-  and  open-grained,  with  nume- 
rous broad  medullary  ravs.  It  is  occasionally  used  for  the  supporting  sticks  of 
roofs,  but  mainly  for  fuel,  like  the  preceding  species.  The  Tamarisk  forests  are 
of  great  importance  as  sources  of  fuel,  and  uie  reproduction  of  these  two  species 
from  coppice-shoots  requires  special  study.  It  has  hitherto  been  supposed  that 
they  coppice  well  under  favourable  circumstances  ;  but  recent  experience  seems 
to  uiow  that  the  power  of  reproduction  from  coppice-shoots  of  these  species  has 
been  overestimated. 

3.  T.  articulata,  Vabl.— Tab.  VII — ^Hook.  Fl.  Ind.  L  249 ;  Boiasier 
Fl.  Orient,  i.  777.— Syn.  T.  orientdlis,  Forsk*  Vem.  Frdsh,  fords,  fanoa, 
rulch,  ukhdn,  kharlei,  narlei,  Pb. ;  Asrelei,  Sindh. 

A  tree.  Leaves  minute,  sheathing ;  branchlets  apparently  articulate  at 
base  of  sheath ;  sheath  thin,  tightly  adpressed,  ^^  in.  long,  obliquely  trun- 
cate, white-margined,  with  a  triangular  acute  tooth  in  the  place  of  the 
lamina ;  sheath  and  tooth  covered  with  impressed-punctate  glands,  often 
boary  with  saline  efflorescence.  Flowers  bisexual  or  monoecious,  pentam- 
erous,  loosely  scattered  on  long  slender  spikes,  generally  clustering  at  the 
ends  of  branches  into  loose  racemose  panicles.  Bracts  triangular  from  a 
sheathing  base,  concave,  acute,  shorter  than  flowers.  Disc  indistinctly  5- 
lobed.  Capsule  oblong,  tapering,  surrounded  by  the  persistent  sepals  and 
petals. 

Panjab  (ascending  to  1200  ft.)  Upper  and  Middle  Sindh,  eastwards  to  the 
Jumna.  In  Rohilknand  only  cultivated.  Beyond  India,  in  Afghanistan,  Per- 
sia, Arabia,  North  and  Central  Africa.  Grows  well  on  saline  soils.  The  leaves 
and  extremities  of  branchlets  are  shed  (partly)  during  the  cold  season,  the  new 
shoots  and  leaves  come  out  about  May.  Flowers  from  May  to  July,  the  iruit 
ripening  later  in  the  season.  Growth  ramd  ;  trees  12  years  old  on  an  average 
attain  a  girth  of  2-3  ft.,  one  15  years  old  measured  4  ft.  10  in.  in  girth,  and 
it  is  stated  that  at  times  it  attains  5  ft.  in  7  years.  Springs  up  freely  Jrom  seed, 
and  is  readily  propagated  from  cuttings.    Coppices  well. 

In  the  Panjab  it  grows  to  be  a  moderate-sized  tree,  to  60  ft.  high,  with  an 
erect  trunk,  often  6  or  7  ft.  in  girth,  occasionally  attaining  10-12  ft.,  taper- 
ing rapidly,  with  spreading  branches,  forming  a  close  oval  head.  The  slender 
twigs  are  nequently  hoary  with  saline  inflorescence ;  bark  of  branchlets  smooth, 
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leddish  brown  or  light  grey,  that  of  the  larger  branches  and  upper  part  of  stem 
dark  bluish  brown  or  dull  grey,  with  a  few  dark  brown  scars  and  seams,  that  of 
the  lower  part  of  the  stem  light  grey  or  brownish  grey,  and  rough  with  mair^  close 
deep  longitudinal  furrows  and  grooves,  crossed  by  short  shidlow  cracks.  Except 
the  yery  youn&^  shoots  in  spring,  the  foliage  of  T.  articuUUa  is  much  more  grey 
and  glaucous  tnan  that  of  the  other  species  ;  this,  with  its  arborescent  habit,  dis- 
tinguishes it  readily.  There  is  a  variety  in  the  Panjab  with  adpressed  and 
upright  branches. 

Sapwood  distinct,  heartwood  whitish,  open,  coarse-grained,  with  conspicuous 
large  white  medullary  rays.  The  weight  varies  from  40  to  60  lb.  when  seasoned, 
it  is  iairly  strong  ana  durable.  Used  for  many  kinds  of  ordinary  work,  made 
into  ploughs,  Persian  wheels,  and  in  Sindh  is  turned  into  small  ornaments. 
The  ^;reen  wood  bums  with  an  offensive  odour ;  when  seasoned  there  is  no  smelly 
and  it  is  then  a  good  fueL 

The  bark  is  employed  for^tanninff ;  the  small  irregularly-rounded  tuberculate 
palls  {McUy  Panjab  ;  Sakuriy  Sindh),  often  abundantly  produced  on  the  branch- 
lets  by  the  puncture  of  an  insect,  are  used  as  a  moraant  in  dyeing,  and  also  in 
tanning.  Similar  gaUs  are  collected  from  the  two  other  species,  and  sold  under 
the  same  name.  Tamarisk  manna  (Misri  leiy  sugar  of  Tamarisk)  is  produced  on 
the  twi^  by  the  puncture  of  an  insect,  in  parts  of  the  Panjab  and  in  Sindh. 
It  is  chiefly  collected  during  the  hot  weather,  and  used  medicinally  or  to  adul- 
terate sugar,  will  not  keep  more  than  a  year,  especially  if  exposed  to  damp. 
Manna  is  also  produced  by  the  two  other  species  in  Sindh,  and  by  T.  gallica  m 

the  Southern  Panjab.  

2.  MYBICABIA,  Desvaux. 

Flowers  bisexual,  pink  or  white,  in  long  racemes.  Sepals  5,  free.  Petals 
free.  Stamens  commonly  10,  inserted  on  the  disc,  and  more  or  less  united 
into  a  short  tube.  Ovary  one-celled,  with  3  sessile,  more  or  less  united, 
stigmata ;  ovules  numerous,  on  short  placentas  at  the  bottom  of  the  cavity. 
Seeds  numerous,  small,  with  a  long  coma. 

1.  M.  germajiiea,  Desv.— Tab.  VIII — Hook.  Fl.  Ind.  i.  250 ;  Boissier 
FL  Orient.  L  763.— -Syn.  M.  hraeteata,  Eoyle  HL  t  44.  Vem.  EiSy  sfidla- 
katy  kathiy  kumbuy  hombu,  umbu,  K.W.  Himalaya. 

A  shrub;  leaves  sessile,  linear-lanceolate,  varying  much  in  size,  generally 
crowded,  less  than  ^  in.  long.  Eacemes  terminal  or  lateral,  up  to  12 
iiL  long ;  flowers  pink,  on  short  pedicels,  crowded ;  bracts  longer  than 
pedicels,  ovate-lanceolate,  with  broad  membranous  lacerated  margins,  cadu- 
cous. Petals  obovate,  twice  the  length  of  sepals,  white  above,  red  below. 
Stamens  shorter  than  petals;  filaments  united  in  tube.  Seeds  with  a 
stalked  coma. 

Abimdant  in  the  inner,  more  arid  parts  of  the  Himalaya,  from  Iskardo  to 
Sikkim,  at  elevations  between  5000  and  10,000,  ascendmg  occasionally  to 
15,000  ft  Beyond  India,  in  Afghanistan,  Western  and  Northern  Asia,  and  in 
the  mountainous  parts  of  Europe.  Fl.  July,  Aug. ;  the  seed  ripens  soon 
afterwards.  Grows  chiefly  in  sandy  beds  of  streams,  where  it  often  covers 
considerable  areas,  becoming  a  shrub  of  considerable  size,  massed  in  clumps, 
peculiar  and  striking  in  its  twiggy  erect  habit  A  dwarf  prostrate  Alpine  form 
grows  at  great  elevations. 

Young  branches  smooth,  shining  and  striated ;  bark  of  trunk  dark  grey,  fibrous 
and  rag^sd.  Foliage  of  a  duU-ffreyish  green  colour,  often  covered  by  a  saline 
efflorescence.  The  wood  is  smiOl,  and  used  as  fuel ;  in  Ladak  the  twigs  are 
browsed  by  goats  and  sheep. 
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Nearly  allied  is  M,  degans,  Royle  ;  Hook.  FL  IntL  i.  250  ;  with  white  flowers 
and  longer  oblanceolate  leayes,  from  Ladak,  Zanskar^  and  Eunawar,  where  it  is 
most  valuable  as  yielding  fuel,  and  often  found  associated  with  M.  germanica. 
It  attains  a  larger  size ;  old  gnarled  trimks  have  7-8  ft  in  girth,  vdth  a 
rounded  crown  often  15-20  ft.  high. 

Order  X.   TESNSTBOBMIACEJE. 

Trees  or  shrubs,  with  alternate  simple  leaves.  Stipules  none,  or  very 
rarely  minute.  Flowers  regular,  bisexual,  rarely  unisexual.  Sepcds  usually 
5,  imbricate.  Petals  usually  5,  hy pogynous,  imbricate  or  twisted,  firequently 
united  into  a  short  tube.  Stamens  usually  numerous,  hypogynous,  the 
iilaments  often  cohering  at  the  base  and  united  with  the  petcds.  Ovary 
plurilocular,  ovules  2  or  more  in  each  cell,  placentation  axile ;  styles  2-7, 
distinct  or  more  or  less  combined.  Fruit  2-5-celled,  coriaceous  and  in- 
dehiscent,  or  capsular  and  opening  by  valves.  Albumen  scanty  or  want- 
ing; embryo  frequently  oily. — Gen,  PL  L  177;  Royle  HI.  107  ;  Wight 
HI.  i.  89. 

Flowers  smaU,  dioecions  ;  sepals  5,  nearly  equal ;  anthers  adnate ; 

frait  dry,  indehiscent 1.  Edbta. 

Flowers  small,  bisexual ;  sepals  5,  nearly  equal ;  anthers  versatile ; 

fruit  indehiBcent,  diy  or  fleshy  ;  leaves  penniveined         .        .     2.  Saubauja.. 
Flowers  large,  bisexual ;  sepals  5-6,  inner  larger;  anthers  versatile  ; 

fruit  a  woody  capsule,  dehiacing  longitudinally  .        .     8.  Camellia. 

1.  EUBYA,  Thunberg, 

Flowers  dioecioua  Sepals  5,  strongly  imbricate.  Petals  6,  imbricate, 
more  or  less  united  at  the  base.  Stamens  1 2-1 5,  attached  to  the  base  of  the 
corolla  in  a  single  series ;  anthers  adnate,  opening  longitudinally.  Ovary 
mostly  3-celled;  styles  3,  distinct  or  united.  Fruit  a  dry  indehiscent 
berry.     Seeds  with  a  fleshy  albumen. 

1.  E.  japonica,  Thunb. ;  Thwaites  Enum.  PL  ZeyL  41. — Syn.  JSL 
Wightiana,  Wight  111.  t.  38;  E.  acumiTiata,  Royle  IlL  t.  24.  Vem. 
Bdunra,  gonta,  deura,  N.W.P. 

A  shrub  10-12  ft.  high;  leaves  alternate,  on  short  petioles,  oblong-laa- 
ceolate,  acuminate,  obtusely  serrate,  coriaceous,  glabrous  or  hairy  when 
young,  and  underneath  along  the  midrib.  Flowers  white,  solitary  or  in 
fascicles,  axillary,  or  from  the  axils  of  fallen  leaves.  Ovary  ovoid ;  styles 
distinct,  or  united  at  the  base.  Fruit  globose,  ^  in.  diam.,  crowned  by 
the  persistent  base  of  styla 

Widely  spread  over  Eastern  Asia,  in  China,  Japan,  and  Java.  In  India  it  is 
found  on  the  mountainous  regions  of  Burma,  Ceylon,  South  India,  Eastern 
Bengal,  and  the  Outer  Himalaya,  alt.  3500-9000  ft.,  extending  west  as  fiBr  as  the 
Jumna,  resembling  somewhat  the  Tea  plant  Fl.  May-Sept  The  specimens 
from  the  north-west  are  alwavs  hairy  (extremities  and  midrib).  In  Burma, 
South  India,  and  Ceylon,  both  the  hairy  and  clabrous  forms  are  found.  In 
Hook.  FL  Ind.  i.  284,  the  glabrous  form  with  2-flowered  fascicles  is  referred  to 
JS,  jajxmica,  Thunb.,  and  the  hairy  form  with  more  numerous  flowers  to  i?. 
acuminatay  DC. 
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2.  SAUBAUJA,  WiUd. 

Leaves  pennivemed,  with  promiiient  parallel  lateral  nerves.  Flowers 
bisexuaL  Sepals  5,  strongly  imbricate.  Petals  5,  imbricate,  connate  at 
base.  Stamens  numerous^  aidberent  to  base  of  corolla  ;  anthers  versatile, 
opening  at  the  top  by  a  pore  or  short  slit.  Ovary  3-5- celled  ;  styles  3- 
5,  distinct  or  united.  Fruit  3-5-celled,  indehiscent,  dry  or  fleshy.  Seeds 
small,  immersed  in  pulp,  with  copious  albumen. 

1.  8.  nepalenfliB,  DC. ;  Wall.  PI.  As.  rar.  t.  178 ;  Hook.  Fl.  Ind.  i.  286. 
— ^Vem.  Goginay  goganda,  N.W.P. 

A  large  shrub  ]  branchlets,  young  leaves,  and  inflorescence  covered  with 
stiff  long  brown  hairs.  Leaves  on  thick  hirsute  petioles,  oblong,  acumin- 
ate, 7-14  in.  long,  acutely  serrate  ;  lateral  nerves  prominent,  25-30  on  each 
side  of  midrib.  Flowers  pink,  in  panicles,  on  a  long  common  peduncle, 
axillary  or  from  the  axil  of  a  fallen  leaf.    Styles  4  or  6,  distinct,  J  in.  long. 

Outer  Himalaya,  alt  2500-7000  ft,  from  the  Jumna  to  Bhutan.  FL  about 
May,  the  fruit  ripening  some  weeks  afterwards.  The  palatable  viscid  fruit  is  eaten . 

3.  CAMELLLA,  Linn. 

Trees  or  shrubs,  with  evergreen,  coriaceous,  serrate  leaves,  and  large 
axillary  bracteate  flowers.  Sepals  5-6,  the  inner  larger.  Petals  cohering 
at  the  base.  Stamens  numerous,  the  outer  in  many  series,  more  or  less 
connate,  and  adhering  to  the  base  of  the  petals,  the  inner  5-12  free ; 
anthers  versatile.  Ovary  3-5-celled,  ovules  4-5  pendulous  in  each  cell. 
Capsule  woody,  dehiscing  longitudinally.  Seeds  large,  oily,  generally  one 
in  each  cell  3  albumen  0  ;  embryo  straight ;  cotyledons  thick,  oily ;  radicle 
superior. 

1.  0.  Thea,  Link— Syn.  C.  Bohea,  Griff.  Not.  iv.  553  (the  China 
plant) ;  C.  thei/eray  Griff.  L  c.  558  (the  indigenous  Assam  plant)  ;  Hook. 
FL  Ind.  i.  292.     Thea  chinensiSy  Linn.,  The  Tea  plant 

A  shrub,  glabrous  or  slightly  pubescent.  Leaves  elliptic,  oblong,  acumi- 
nate. Flowers  solitary  on  short  2-3-bracteate  peduncles.  Sepals  persistent, 
rotnndate,  very  obtuse,  glabrous  or  with  silky  pubescence.  Petals  white, 
oboyate,  obtuse,  glabrous  or  pubescent  on  the  back.  Stamens  glabrous, 
the  inner  5  free.  Ovary  villous ;  styles  3,  glabrous,  connate  beyond  the 
middle.     Capsule  glabrous.    Testa  hard,  smooth,  shining. 

Indigenous  in  Upper  Assam  (discovered  1834).  Cultivated  ages  ago  in  China 
and  Japan.  Since  1840  cultivated  extensively  in  Assam,  Cacbar,  Sikkim,  the 
North-West  Himalaya,  and  other  parts  of  India.  The  spread  of  Tea  cultivation 
in  North-West  India  is  mainly  due  to  Dr  W.  Jameson,  who  established  the 
Government  plantations  in  Dehra  Doon,  Kamaon,  and  Ean^^ra.  It  was  at 
one  time  supposed  that  there  were  two  species  in  China,  of  which  Thea  Bohea 
yielded  the  black,  and  T,  viridis  the  green  Tea.  These  species,  however,  can- 
not be  maintained.  Though  the  varieties  of  the  Tea  plant  are  numerous,  it  is 
not  at  present  possible  to  ^stin^uish  them  by  definite  specific  characters.  The 
indigenous  Assam  plant  is  marKed  by  laiger,  more  acuminate  leaves,  and  it  is 
not  certain  whether  it  should  not  be  regarded  as  a  distinct  Bpecies. 

Camellia  japonicay  the  well-known  Camellia,  is  indigenous  in  Japan,  and 
cultivated  there  as  well  as  in  China  from  time  immemorial.  Introduced  into 
Europe  in  the  beginning  of  the  eighteenth  centuiy. 
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Order  XL   DIPTEEOGASFEJE. 

Trees  (one  genus  of  climbing  shrubs),  usually  resinous,  with  alternate 
penniveined  simple  leaves.  Flowers  regular,  bisexual.  Calyx-tube  cam- 
panulate,  free  or  connate  with  the  torus  or  ovary,  5-lobed ;  lobes  imbri- 
cate, persistent  and  generally  enlarged  when  the  fruit  ripens.  Petals  5, 
twisted,  united  at  the  base,  or  free.  Stamens  free,  either  10  or  5  in  one 
series,  or  15  in  two  series,  or  indefinite  and  multiseriate,  inserted  on  the 
torus.  Ovary  sessile  with  a  broad  base  on,  or  partly  immersed  in,  the 
torus,  3-celled,  rarely  1-  or  2-celled.  Fruit  free,  or  enclosed  in  the  en- 
larged calyx,  with  1,  rarely  2  seeds.  Seed  large,  exalbuminous. — Gen.  PL 
i.  189  ;  Royle  IlL  105  ;  Wight  lU.  i.  85. 

To  this  family  belong  the  Wood-oil  trees  (Dipterocarpus)  of  Burma,  the 
Indian  Copal-tree  ( Vateria  Indica)  of  the  Western  Ghats,  and  the  Lac-tree 
(Sfiorea  laccifera)  of  Mysore. 

1.  SHOBEA,  Eoxb. 

Calyx-tube  short,  adnate  to  torus,  all  segments  enlarged  into  long  wings 
when  in  fruit.  Stamens  indefinite  (rarely  15),  connective  subulate,  over- 
topping the  anthers.  Ovary  3-celleid,  ovules  2  in  each  celL  Fruit  cori- 
aceous, indehiscent,  tightly  enclosed  by  the  base  of  the  calyx-segmente. 
Seed  1,  ovoid ;  cotyledons  fleshy. 

1.  S.  robuBta,  Gsertn.— Tab.  IX.— Roxb.  Cor.  PI.  t.212;  FL  Ind.  iL 
615 ;  Bedd.  FL  Sylv.  t.  4;  Hook.  FI.  Ind.  i.  306.  The  Sal  fr6<5.— Sane. 
Salaj  asvakama,  Vem.  Sal,  sdia,  edlwa,  edkhu,  mku,  salcher.  Local 
names :  Sarye,  sarei,  rinjal,  gugal,  C.P. ;  Koroh,  OudlL 

A  large  tree,  young  branches,  petioles,  young  leaves  and  inflorescence 
hoary  or  pubescent.  Leaves  glabrate,  shining  when  full  grown,  4-8  in. 
long,  petiolate,  broad-ovate,  from  a  rounded  or  cordate  base,  entire,  more 
or  less  acuminate,  ending  in  an  obtuse  point ;  stipules  caducous.  Flowers 
yellowish,  shortly  pedicellate,  in  unilateral  racemes,  arranged  in  long, 
compound  axillary  panicles ;  inflorescence,  calyx,  and  outside  of  petals 
clothed  with  soft  grey  pubescence.  Segments  of  calyx  enlarged  in  firuit 
into  5  unequal,  obtuse,  oblong  or  spathulate  wings  3-4  in.  long,  contracted 
above  the  base,  brown,  with  10-15  parallel  longitudinal  veins  and  fine 
reticulation  between.  Petals  (at  the  time  of  flowering)  4  times  the  length 
of  caljTx,  orange  inside.  Stamens  25-30  or  more,  anthers  pilose  at  the 
apex,  style  subulate.     Fruit  ovoid,  acuminate,  |  in.  long,  hoary. 

The  area  at  present  occupied  by  the  Sal  tree,  forms  two  irregular,  but  fairly- 
defined  belts,  which  are  separated  by  the  Gangetic  plain.  The  northern  or 
sub-Himalayan  belt  extends  from  Assam  to  the  Eangra  valley  in  the  Panjab. 
Within  these  limits  Sal  forms  extensive  forests,  skirting  the  foot  of  the  hills 
and  entering  into  the  Boons  and  valleys,  ascending  in  places  to  3000  ft.  Near 
the  western  end  of  this  belt  the  Sal  forests  are  less  extensive,  and  they  termi- 
nate near  the  Bias  river  in  a  number  of  scattered  patches  of  limited  area. 
West  of  the  Ganges  the  Sal  is  not  found  in  the  plains ;  but  in  Bohilkhand, 
Oudh,  Gorakhpur,  and  Bengal,  Sal  forests  exist,  or  existed  formerly,  at  a  consi- 
derable distance  from  the  nills.  The  second,  or  central  Indian  belt,  occupies 
the  hiUy  country  of  Behar,  Bewah,  Chota  Nagpur,  Midnapur,  and  the  Meikal 
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range  of  hillfl  between  the  Nerbudda  rivei  and  the  open  country  of  Raipur, 
and  extends  south  to  the  Qodavery  river  and  the  Northern  Circars.  The  Pach- 
maixi  hills  mark  the  western  limit  of  the  tree  in  this  belt ;  the  Sal  on  the  sand- 
stone of  these  hills  and  in  the  Deinwah  yalley  at  their  foot  is  an  outljinff  and 
isolated  patch  of  considerable  extent,  the  last  in  that  direction.  The  Sal  tree 
does  not  thrive  on  heavy  binding  soils  ;  it  requires  a  loose  soil  which  transmits 
water  freely.  I  have  never  found  it  on  trap,  and  this  probably  explains  its 
absence  on  the  greater  part  of  the  Satpura  Ksoige  in  Central  India.  Sal  forests 
are  generally  foimd  on  sandstone,  on  conglomerate,  the  gravelly  and  shingly 
soil  of  the  sub-Himalayan  tract ;  and  the  tree  attains  perfection  where  loose 
water-transmitting  soils  are  mixed  with  a  large  proportion  of  vegetable  mould. 
Sal  is  eminently  gr^arious.  Wherever  found,  it  is  always  the  prevailing 
tree ;  a  limited  numl^  of  other  species  are  associated  with  it,  but  they  are 
always  less  numerous  in  individuals.  The  climatic  conditions  within  the  area 
occupied  by  the  S&l  tree  may,  as  far  as  known,  be  expressed  as  follows  r  A 
mean  annual  rainfall  between  40  and  100  inches,  and  a  mean  temperature  dur- 
ing the  four  seasons  within  the  following  limits— C.  S.,  65°-70° ;  H.  S.,  IT'Sb"  ; 
R.Sw,  80°-88^  ;  Autumn,  14t*-lT,  As  to  extremes  of  cold,  the  Sal  can  stand  several 
degrees  below  freezing-point  I  have  seen  the  leaves  frostbitten  in  the  Kotri- 
doon,  and  in  Eangra  and  Hushiarnur  it  is  exposed  to  severe  cold.  As  to  heat, 
it  will  suffice  to  say  that  during  tne  hot  season  the  extremes  in  the  Kamaon 
Doons  and  the  Demwah  yalley  are  nearly  as  high  as  anywhere  in  India,  but 
that  the  tree  does  not  seem  to  stand  the  hot  win&  of  the  open  plains  in  North- 
West  India. 

Sal  is  never  quite  leafless :  the  youn^  foliage  issues  in  March,  with  the  flowers  ; 
the  seed  ripens  in  June,  and  gemunates  immediately,  often  before  falling. 
Large  quantities  of  seed  ripen,  and  an  abundant  crop  of  seedlings  springs  up 
annually,  clothing  the  ground  with  a  dense  mass  of  young  Sal,  to  the  exclusion 
of  other  trees.  The  circumstance  that  the  seed  ripens  at  the  conmiencement  of 
the  rains,  after  the  jungle-fires  have  passed  through  the  forest,  materially 
aasirts  the  reproduction  and  spread  of  Sal.  Other  species  of  this  family, 
particularly  the  Bin  tree  of  Burma  {Dipterocarpus  tubercidatus,  Roxb.),  also 
produce  a  similarly  abundant  crop  of  seedlings,  and  form  nearly  pure  forests  of 
^reat  extent.  The  Sal  tree  coppices,  but  not  under  all  circumstances.  Regard- 
ing its  rate  of  growth,  our  information  is  as  yet  incomplete.  The  annual  rings 
in  the  wood  are  generally  very  indistinct ;  and  the  individuals,  the  age  of 
which  is  known  m>m  other  sources,  are  not  numerous.  For  the  Oudh  forests 
(Kheree  Division),  the  following  was  assumed  as  the  mean  rate  of  growth  when 
the  first  r^ular  plan  for  working  them  was  framed  in  1863  : — 

Age  15  years,  girth  18  inches. 
„     50      „  „      54     „ 

n     80       „  „       /2     „ 

Subsequent  data  seemed  to  indicate  a  somewhat  slower  rate  ;  and  in  1868,  Capt. 
Wood*8  estimate  was  65  years  for  54,  and  95  years  for  72  in.  girth.  The  follow- 
ing cultivated  trees  of  known  age  were  measured  by  me  in  1863 : — 

SaharanpuT,  13  years,  girth  27  inches  (average  of  33  trees). 
»  30    „  „     54i    „ 

»  35    „  „    79J    „ 

Calcutta,        25    „  „    69      „ 

Under  favourable  conditions — for  instance,  in  the  gorges  at  the  foot  of  the 
hills  in  the  Nepal  Terai— the  Sal  tree  attains  100-150  ft.,  with  a  clear  stem  to 
the  first  branch  of  60-80  ft.,  and  a  girth  of  20-25  fL  But  such  dimensions  are 
nceptional ;  as  a  rule,  it  attains  60-90  ft.,  with  clear  stems  30-40  ft.  long,  and  a 
girth  of  6-8  ft.    Young  trees  have  genendly  a  long  narrow  conical  head  of  foli- 
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age ;  in  old  trees  the  branches  spread  at  the  top.  Of  young  trees  the  bark  is  mo- 
derately smooth,  occasionallj  with  a  few  long  deep  yertical  cracka  The  bark  of 
old  trees  is  1-2  in.  thick,  dark-coloured  and  rougn,  with  lon^tudinal  foiiows. 

The  wood  of  the  Sid  tree  has  a  distinct  sapwood,  small,  aoout  1-2  in.  thick, 
whitish,  not  durable.  The  heartwood  is  dark  brown,  coarse-grained,  hard, 
heavy,  strong,  and  tough,  with  a  remarkably  fibrous  and  cross-crained  structure. 
The  fibres  of  successive  concentric  strata  do  not  run  parallel,  but  at  obliq^ae 
angles  to  each  other ;  so  that  when  the  wood  is  dressed,  the  fibres  appear  intei^ 
hu^.  MeduUaiy  rays  numerous,  narrow  ;  pores  very  numerous,  moderate,  uni- 
formly distributed.  The  weight  of  a  cub.  ft.  (seasoned)  is  generally  found  to 
vary  between  50  and  60  lb. ;  but  extreme  cases  are  on  record  of  weights  as  low 
as  40,  and  as  high  as  69  lb.  The  transverse  strength  has  been  tested  by  nume- 
rous experiments.  The  average  value  of  P  (coefficient  of  transverse  strength), 
as  determined  by  Baker,  Cunningham,  Clifford,  and  others,  ranges  from  609  to 
972  ;  and  in  alaige  series  of  experiments  with  Sal  timber  from  difierent  sources 
made  by  me  in  Calcutta  in  1864  and  1865,  with  the  assistance  of  Mr  Clifford 
and  Baboo  Tincowrjr  Qhose,  the  mean  value  of  P  was  found  to  fluctuate  between 
708  and  916.  Sal  timber  takes  a  long  time  to  season  ;  and  after  it  has  been  sea- 
soned and  worked  up,  it  is  apt  to  split  and  warp  with  the  change  of  dnr  and  wet 
seasons.  Its  durabililT  is  considerable,  though  not  equal  to  that  of  Teak.  In 
Lower  Bengal  it  is  liable  to  be  eaten  by  white  ants.  For  buUding,  gun-carriages, 
river-boats,  and  railwaj-sleepers,  it  is  the  most  important  timber  of  North  India. 
Sal  timber  cannot  be  floated  without  the  assistance  of  boats  or  floats  of  lighter 
woods.    Semul  (Bombax  malaharicum)  is  often  used  for  that  purpose. 

The  tree,  when  tapped,  exudes  large  quantities  of  a  whitish,  aromatic,  trans- 
parent resin  or  dammar  {rdly  dhimc^y  which  is  collected  and  sold ;  is  used  to 
caulk  boats  and  ships,  and  also  as  incense.  Large  extents  of  Sal  forest  have 
been  destroyed  by  the  practice  of  tapping  the  trees  for  this  purpose. 

Order  XIL    MALVAGKSi. 

Herbs,  shrubs,  or  trees,  with  a  soft  light  wood ;  young  parts  mostly 
covered  with,  stellate  hairs.  Leaves  stipulate,  alternate,  generally  palnd- 
nerved.  Flowers  large,  purple  pink  or  yellow,  regular,  generally  bisexuaL 
Sepals  generally  5,  more  or  less  connate,  valvate  in  bud.  Petals  5,  hypo- 
gynous,  usually  adnate  to  staminal  column,  twisted  and  imbricate  in 
bud.  Stamens  indefinite,  monadelphous ;  anthers  1  -  celled,  bursting 
lengthwise.  Ovary  syncarpous;  carpels  generally  numerous,  usually  in 
one  whorl  round  a  conical  torus.  Fruit  either  a  dehiscent  capsule  or  a 
number  of  distinct  carpels.  Seeds  solitary  few  or  numerous,  in  most 
cases  without  albumen.— Gen.  PL  L  195;   Eoyle  IlL  83;  Wight  HL  i. 

55,  66  (BombacedB). 

« 

Bracteoles  4-6,  enlarged  in  fruit,  forming  an  epicalyx  or  involucel    1.  EvniA. 
Bracteoles  wanting. 

Fruit  large,  woody,  filled  with  pulp 2.  Adansonia. 

Capsule  5'Valved,  densely  woolly  inside 8.  Bombax. 

Hibiscus  Rosa 'Sinensis  (^SJioe-flower)  from  China,  the,  Moluccas;  H. 
Sahdariffa  (Boselle,  Red  Sorrel),  from  the  West  Indies ;  ff.  esctUentus,  the 
edible  Hibiscus  (Okra,  Bendi),  from  the  West  Indies ;  and  Gossypium  her- 
baceum  ( Cotton)^  are  well-known  cultivated  plants,  and  require  no  notice 
here.     Thespesia  LampaSy  Benth.  and  Hook.  f. — Syn.  Hibiscus  Lampas^ 
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Cay.,  a  snuiU  8ofb-wooded  tree,  with  large  yellow  and  crimson  flowers,  is 
found  in  Kamaon  (Madden). 

1.  EYDIA,  Roxb. 

Flowers  unisexual,  numerous,  in  long  panicles.  Calyx  campanulate, 
5-lol)ed,  persistent,  surrounded  by  and  united  at  the  base  with  a  4-6- 
leayed  involucel.  Petals  5,  longer  than  calyx,  attached  by  their  claws 
to  the  base  of  the  staminal  column.  Stamens  monadelphous,  the  tube 
divided  down  to  the  middle  into  5  segments,  each  bearing  from  3-8  sessile 
anthers  closely  placed  together  at  the  apex.  Style  one,  3-cleft ;  stigma 
Luge,  fleshy.     Capsule  globose,  3-celled,  opening  loculicidally,  3-seeded. 

1.  K.  calycina,  Roxb. ;  Cor.  PI.  t.  215 ;  FL  Ind.  iu.  188  j  W.  &  A. 
Piodr.  70  ;  Wight  Ic.  t  879,  880.— Syn.  K.  fraiema,  Roxb. ;  Cor.  PL 
t  216.  K.  Boxburghianay  Wight  Ic.  t.  881.  Vem.  Puliy  pHlaUy 
patdon,  patha,  pattdhy  paitia,  potari.     Local  n.  Barrangay  hhoti,  C.P. 

Young  loaves,  branches,  infl.orescence,  involucel,  and  calyx  covered  with 
a  grey  ton&entum  of  stellate  hairs.  Leaves  on  petioles  about  half  the 
length  of  blade,  from  4-6  in.  long,  and  about  equally  broad,  with  5  or 
7  palmate  nerves,  lobed,  angled  or  round,  margin  more  or  less  dentate, 
dark-coloured  above,  and  pale  beneath.  Flowers  polygamous,  in  axillary 
or  terminal  panicles ;  petals  white  or  pale  yellow,  longer  than  calyx ; 
involucel  4-6-leaved,  in  the  male  flowers  at  the  time  of  flowering  as  long  as 
the  calyx,  in  the  fertile  flowers  longer  than  calyx,  enlarged  afterwards,  and 
when  the  seed  ripens  about  three  or  four  times  longer  than  calyx.  Cap- 
sule covered  with  fuscous  tomentum. 

Common  in  the  dry  forests  of  most  parts  of  India,  not  in  the  arid  region. 
Sub-Himalayan  tract  from  the  Indus  to  Assam.  Oudh,  Bengal,  Central  Provinces, 
tiie  Peninsula,  and  Burma. 

In  Nortii  India  generally  a  large  shrub,  in  favourable  localities  a  small  tree 
to  40  ft.  high,  with  a  short  erect  trunk  to  3  ft.  in  girth.  The  old  leaves  are  shed 
in  Feb.,  the  new  foliage  appears  in  April  and  May.  Flowers  generally  from 
JjjIj  to  Oct. ;  the  frxdt  ripens  in  the  cold  season,  and  hangs  on  the  tree  for 
months,  conspicuous  by  the  brown  shining  calyx  and  involucel.  Bark  of  trunk 
and  large  branches  about  1  inch  thick,  inside  viscid,  mucilaginous,  outside 
sreyish  Drown,  or  almost  black,  dotted  with  white  specks,  and  undulated  with 
longitudinal  wrinkles. 

§ap  and  heartwood  conform,  close  and  straight-gained,  when  seasoned, 
weight  from  40  to  45  lb.  per  cub.  ft.  Used  occasionally  for  ouilding,  ploughs 
and  oars,  and  for  carving.  In  Garhwal  a  strong  coarse  cordage  is  made  of  the 
inner  fibrous  part  of  the  bark.  In  North  India  the  mucilaginous  bark  (chukla 
pc^ia)  is  employed  for  the  clarification  of  sugar. 

2.  ADANSONLA.,  Linn. 

Treee  with  digitate  leaves.  Flowers  large,  solitary.  Calyx  ovoid  or  ob- 
long, deeply  splitting  into  3  to  5  lobes.  Staminal  column  divided  at  the 
top  into  numerous  filaments,  each  bearing  a  terminal  anther.  Ovary  5- 
to  lO-celled,  with  many  ovules  in  each  ceU ;  style  divided  at  the  summit 
into  as  many  radiating  stigmas  as  there  are  cells.     Fruit  oblong,  woody, 
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indehiscent,  filled  with  pulp,  mealy  when  dry;  cotyledonB  very  much 
folded,  enclosing  the  radicle  ;  albumen  thin. 

1.  A.  digitata,  Linn. ;  Roxb.  M.  Ind.  iii.  164  ;  W.  &  A.  Prodr. 
60  ;  Bot.  Mag.  t  2791/2 — Baobab  or  Monkey-brmd  tree. — Vem.  Gorak- 
imlu     (Kalp,  braksh,  near  Ajmere.) 

Leaves  on  petioles  as  long  as  leaflets ;  leaflets  generally  5  or  7,  lanceo- 
late or  obovate,  acuminate,  long-attenuate  at  base,  smooth  above  and 
downy  beneath.  Peduncle  axillary,  tomentose,  often  very  long,  more  than 
12  in.  The  structure  of  the  fruit-bearing  peduncle  is  curious,  it  has  5  dis- 
tinct masses  of  ligneous  tissue,  each  enclosing  pith.  Flowers  pendulous. 
Calyx  thick  coriaceous,  outside  tomentose,  inside  thickly  covered  with 
long  silky  hairs.  Petids  white,  obovate,  broadly  unguiculate.  StaminaT 
tube  thick,  longer  than  the  free  portion  of  filaments ;  anthers  long,  linear, 
contorted.  Ovary  ovoid,  silky-tomentose,  tapering  into  a  long  filiform 
style,  which  is  bent  downwards  after  flowering.  Fruit  pendulous,  a  large 
downy  oblong-obovoid  capsule  8-12  in.  long,  when  diy  filled  with  tough 
stringy  fibres  and  a  mealy,  slightly  acid  substance,  in  which  the  kidney- 
shaped,  brown  hard  shining  seeds  are  immersed 

Indigenous  in  tropical  Africa  ^the  village-tree,  or  place  of  assembly  in  the 
highlands  of  Eastern  Africa).  Originally  introduced  into  India  by  Arab  traders 
and  cultivated  in  many  places  in  the  Peninsula,  Bengal,  and  Central  India.  It 
grows  near  Ajmere  and  m  the  North-West,  not  in  the  Panjab.  Leafless  during 
the  dry  season.  Fl.  in  May  and  June ;  the  new  leaves  appear  with  or  soon 
after  the  flowers. 

A  laige  tree,  attaining  60  or  70  ft,  remarkable  for  its  disproportionately  thick 
trunk,  which  is  often  irregularly  shaped,  rapidly  tapering  upward,  soon  divid- 
ing into  large  limbs,  the  lower  frequently  spreading  horizontally  with  drooping 
extremities.  At  Deocarh  in  the  Central  Provinces  are  three  trees,  measuring  re- 
spectively 16,  22,  and  40  ft.  in  girth,  and  trees  of  much  laiger  girth  exist  else- 
where, j^axi  of  boughs  and  trunk  thick,  hard,  grey  or  reddish  brown,  partially 
cut  into  irregular  pmtes  ;  inner  bark  fibrous.  The  Baobab  was  formerly  sup- 
posed to  attam  a  greater  age  than  any  other  known  tree.  Adanson  estimated 
the  age  of  trees  30  ft.  diameter  in  Senegambia  at  5150  years,  and  Humboldt 
called  the  Baobab  the  oldest  organic  monument  of  our  planet.  This,  however, 
seems  to  be  erroneous.  In  India,  certainly,  it  is  a  fast-growing  tree.  Roxburgh 
states  that  the  largest  of  the  trees  in  the  Calcutta  Sotanic  Garden  was  then 
(early  this  century)  about  25  years  old,  with  an  irregular,  short,  subcorneal 
trunk,  18  ft.  in  circumference,  hoia  4  to  5  ft.  above  ground.  And  recent  in- 
formation from  Dr  Kirk,  H.M.'s  Consul  at  Zanzibar,  seems  to  show  that  the 
huge  Baobabs  of  Africa  are  not  of  the  vast  age  usually  attributed  to  them. 

The  wood  is  light,  soft  and  porous,  made  into  rafts  to  support  fishermen  in 
tanks.  On  the  western  coast  the  dry  fruit  is  used  as  floats  for  fishing-nets. 
Cordage  and  paper  are  made  of  the  bark,  and  in  Africa  the  pulp  of  the  £uit  is 
used  for  preparmg  an  acid  beverage,  and  the  leaves,  dried  ana  powdered,  are 
mixed  with  rood  as  a  condiment.  It  is  a  useful  tree,  which  thrives  well  in 
most  parts  of  India,  and  its  cultivation  should  be  encouraged. 

3.  BOMBAX,  linn. 

Trees  with  digitate  leaves.  Calyx  cup-shaped,  truncate,  or  spUtting  into 
3  to  5  lobes.     Staminal  tube  short,  split  into  5  or  more  bundles,  divided 
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at  the  top  into  numerous  filaments,  each  bearing  a  terminal  anther.  Oyarj 
5-celled,  ovules  numerous.  Capsule  ligneous  or  coriaceous,  opening  locu- 
licidall J  in  5  valyes ;  the  seeds  embedded  in  a  woolly  substance.  Seeds 
obovoid  or  subglobose,  cotyledons  very  much  folded,  enclosing  the  radicle ; 
albumen  thin. 

1.  B.  malabMicum,  DC. ;  Wight  111.  t  29 ;  Bedd.  Fl.  Sylv.  t  82  ; 
W.  &  A.  Prodr.  61. — Syn.  Bombax  heptaphyllumy  Cav.;  Eoxb.  Cor.  PI.  t. 
247;  Eoxb.  Fl.  Ind.  167.  Salmalia  Maldbarka,  Schott.  The  Cotton 
Tree.  Sans.  Salmali.  Yem.  Sirnal,  semvly  sJiembal,  eemuTy  mm,  samuly 
iimmal.     Local :  Wallaiki,  Gonds,  C.P. ;  Letpan,  Burm. 

Glabrous,  young  stem  and  branches  covered  with  conical  prickles, 
I  in.  long,  with  a  black  point,  surrounded  at  the  base  by  concentric 
scaly  layers  of  cork.  Common  petiole  as  long  as,  or  longer  than 
leaflets;  leaflets  5  or  7,  petiolulate,  lanceolate,  acuminate,  generally 
from  4-8  in.  long.  Flowers  large,  scarlet,  occasionally  white,  appear- 
ing before  the  leaves,  on  short  thick  pedicels,  clustered  towards  the 
ends  of  branches.  Calyx  cup-shaped,  coriaceous,  irregularly  cleft  into 
short  obtuse  lobes,  outside  smooth,  inside  white-silky.  Petals  oblong, 
obtuse,  3-6  in.  long,  stellate,  tomentose  outside,  pubescent  or  nearly 
glabrous  inside.  Staminal  column  short,  filaments  much  longer,  but 
shorter  than  petals,  5  innermost  forked  at  the  top,  each  branch  bearing 
an  anther,  about  10  intermediate  ones  simple,  and  the  numerous  outer 
ones  shortly  united  in  5  clusters ;  anthers  long,  reniform,  afterwards  con- 
torted. Style  longer  than  stamens,  5-lobed  at  the  top.  Fruit  on  short 
pednnde,  a  hard,  'oblong,  obtuse,  ligneous  capsule,  4-5  in.  long.  Seeds 
numerous,  smooth,  enveloped  in  much  fine  silky  fibre. 

Indigenous  throughout  India  and  Burma,  and  often  cultivated.  In  the  sub- 
Himalayan  tract  extends  to  the  Indus,  ascending  to  3500  ft  in  the  N.W.  Hima- 
laya, and  cultivated  as  high  as  6000  ft.  Leafless  from  Nov.  Dec.  until  April. 
Covered  with  the  large  scarlet  flowers  in  Feb.  March  ;  the  fruit  ripens  in  April, 
May.  A  very  large  tree,  of  rapid  growth,  attaining  a  height  of  150  ft.  and  a 
girth  of  40  ft.  in  Burma  and  Southern  India,  and  nearly  the  same  dimensions 
in  the  moist  and  hot  valleys  of  the  outer  Himalaya.  The  trunk  is  straight,  the 
upper  part  cylindrical,  at  the  base  generally  with  large  buttresses,  running  up 
the  trunk  to  some  distance,  and  often  5  to  6  ft  deep  near  the  ^und.  Similar 
buttresses  are  formed  by  manv  trees  in  India  (Vitez,  Antians,  Lagerstrcemia, 
Hymenodictyon,.Nauclea,  and  others)  and  in  other  tropical  countries.  The 
branches  are  in  whorls  of  5  to  7,  spreading  nearly  horizontally,  and  forming  a 
broad  conic^al  synmietrical  head.  The  branches  and  stem  of  young  trees  are 
covered  with  sharp  thick-set  prickles.  Bark  of  trunk  and  older  branches  grey, 
ash-coloured,  corky,  even  between  deep  longitudinal  and  cross-cracks. 

Wood  greyish  white,  with  darker  streaks,  light,  coarse-grained  and  porous. 
No  distinct  heartwood.  Weight  23-34  lb.  per  cub.  ft.  (seasoned),  and  58^  lb. 
(green).  Value  of  P.  between  642  and  697  (Cunningham).  Not  durable,  except 
under  water.  Used  for  planking,  packing-cases,  toys,  scabbards,  fishing-floats, 
and  for  the  lining  of  wells.  Often  rafted  with  heavier  timber  to  make  it  float 
In  Burma  canoes  are  made  of  it,  said  to  last  3-4  years.  A  light-brown  trans- 
parent gum  exudes  from  wounds  in  the  bark,  which  is  employed  in  native 
medicine.  The  calyx  of  the  flower-bud  is  eaten  as  a  vegetable.  The  fruit  is 
collected  before  it  opens,  and*  the  cotton  with  which  it  is  filled  is  used  to  stuff 
quilts  and  pillows. 
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Trees,  shrubs,  or  herbs,  with  soft  wood,  frequently  tomentose  with 
stellate  hairs.  Leayes  alternate,  mostly  stipulate.  Flowers  commonly 
regular,  bisexual  or  unisexual  Calyx  more  or  less  deeply  divided  into 
5,  rarely  4  or  3,  yalvate  lobes  or  segments.  Petals  5  or  none.  Stamens 
commonly  monadelphous,  with  5,  10,  or  15  2-Gelled  anthers.  Fmit- 
carpels  either  distinct  or  united  into  a  loculicidaUy  dehiscent  capsule. 
Seeds  with  or  without  albumen. — Gen.  PI.  i.  214 ;  Royle  HL  102 ;  Wight 
111.  i.  72  (Buttneriaceae). 

Flowers  unisexaal  or  polygamons  ;  petals  none  ;  fmit  of  5  dis- 
tinct or  nearly  distinct  carpels 1.  Steroitlia. 

Flowers  bisexual ;  petals  5  ;  anther-cells  divaricate ;  fmit- 

carpels  distinct,  or  spirally-twisted         ....        2.  HELicriREa. 
Flowers  bisexual,  with  an  involucel  of  3-5  caducous  bracts  ; 
petals  5 ;  anther-cells  parallel ;  fruit  a  capsule  dehiscing 
loculicidaUy. 
Staminal  column  divided  into  20  filaments,    5  without 

anthers  ;  capsule  5-yalved 8.  I^EBOSPEBinrif . 

Staminal  column  composed  of  numerous  multiseriate  fila- 
ments, all  bearing  anthers  ;  capsule  5-10-Talved  .         5.  Erioljsna. 

1.  STEBCULIA,  Tnnn, 

Trees,  with  entire,  lobed,  or  digitate  leaves.  Flowers  unisexual  or 
polygamous.  Calyx  more  or  less  deeply  5-cleft,  rarely  4-clefb,  usually 
coloured.  Petals  none.  Carpels  6,  distinct  or  nearly  so,  with  two  or 
more  ovules  in  each,  stalked  on  a  long  gynophore,  adnate  to  which  is  th 
staminal  column,  bearing  at  the  top  10  or  15  anthers.  Fruit-carpels  dis- 
tinct, spreading,  coriaceous  or  woody,  dehiscent  along  the  inner  edge,  or 
thin,  foliaceous,  opening  long  before  maturity.  Seeds  one  or  more  in  each 
carpel ;  albumen  adhering  to  the  cotyledons,  often  splitting  in  two  ;  coty- 
ledons flat  and  thin. 

Fruit-carpels  coriaceous,  opening  at  maturity. 

Leayes  deeply  6-7-lobed,  lobes  toothed  or  cleft ;  flower  panicles 

drooping ;  carpels  villoee,  with  rust-coloured  tomentum    .        1.  iS^.  villoaa, 
Leayes  snallowly  5-lobed,  lobes  entire;  flower  panicles  pyra- 
midal, erect ;  carpels  covered  with  sharp  bristles  .        2,  S.  urens. 
Fruit-carpels  membranous,  opening  long  before  maturity     .        .        8.  ^.  cohrcUa, 

1.  S.  villosa,  Eoxb.  Fl.  Ind.  iiL  153.— Tab.  X— W.  &  A.  Prodr.  63. 
— ^Vem.  GtUkandar,  massUy  osJia,  gudguddlay  Pb.  ^  Udial,  Eiunaon ; 
Udd7%  vdalla,  Oudh. 

A  tree,  with  grey  or  brown  bark ;  leaves  on  long  petioles,  crowded  at 
the  end  of  branches,  tomentose  beneath,  nearly  glabrous  above,  deeply  5- 
7-lobed ;  lobes  oblong  or  ovate-oblong,  toothed  or  cleft.  Stipules  broad- 
lanceolate,  deciduous.  Flowers  yellow,  on  slender  pedicels,  as  long  or 
nearly  as  long  as  the  calyx,  loosely  arranged  in  long  drooping  panicles, 
5-8  panicles  at  the  end  of  the  lei^ess  branch ;  bracts  linear,  caducous ; 
male  and  bisexual  flowers  mixed,  the  former  by  far  the  most  numerous. 
Calyx  campanulate,  membranous,  border  yellow,  bottom  of  the  calyx  pink, 
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outside  with  scattered  stellate  hairs.  Flowers  bisexual :  ovaiy  globose, 
on  a  gynophore  as  long  as  the  calyx,  surrounded  at  its  base  by  10 
anthers  inserted  on  a  membranous  ring,  which  is  adnate  to  the  gyno- 
phore. Fruit  consisting  of  2  to  7  sessile,  oblong  or  obovoid,  coriaceous 
carpels,  1^3  in.  long,  clothed  inside  and  outside  with  thick  brown  to- 
mentum  of  stellate  hairs ;  seeds  several  in  each  carpel. 

Outer  Himalaya  to  the  Indus,  ascending  to  3500  feet.  Paniab  Salt  range. 
Ondh  forests,  not  common.  Western  coast  from  Quzerat  southwards.  South 
India.  The  old  foliage  is  shed  Dec,  Jan. ;  new  leaves  issue  May,  June,  after 
the  flowers,  which  appear  in  March,  April ;  the  fruit  ripens  June,  July. 

Near  its  north-western  limit  this  species  is  often  only  a  shrub  8-10  ft.  high, 
with  a  straight,  somewhat  irregular  trunk,  and  a  few  laige  spreading  branches. 
Further  east  and  south  it  is  a  moderate-sized  tree,  40-50  ft.  nigh,  with  a  short 
trunk  to  5  ft.  in  girth,  and  a  broad  head.  Bark  grey  or  brown,  smooth  or  some- 
what rough  with  exfoliating  scales.  Wood  soft  and  light,  no  distinct  heartwood. 
The  inner  bark  yields  a  coarse,  very  strong  fibre,  which  is  made  into  ropes  and 
coaise  canvas  for  bags.  The  ropes  for  drs^gginj^  timber  b^  elephants  ana  buffa- 
loes in  South  India  are  made  of  the  baS  of  this  species.  A  peUudd  gum 
{koMa)  exudes  from  the  trunk. 

2.  8.  urens,  Roxb.  PI.  Corom.  t.  24 ;  Fl.  Ind.  iii.  145 ;  W.  &  A. 
Prodr.  63. — ^Vem.  Crulu,  huJu,  kulrUj  gidar,  guilt,  C.P. ;  Kalauri,  Panch 
Mehals. 

A  tree,  with  white  bark.  Leaves  on  long  petioles  crowded  at  the  ends  of 
branches,  tomentose  beneath,  nearly  glabrous  above,  sinuately  5-lobed ; 
lobes  entire,  acuminate,  sinuses  shallow.  Stipules  caducous.  Flowers 
small,  numerous,  greenish  yellow,  on  short  pedicels,  supported  by  linear 
bracts  longer  than  the  bud,  and  deciduous  after  flowering.  Panicles  crowded, 
generally  pyramidal,  erect,  every  part  covered  with  a  glutinous  yellow 
tomentum ;  a  few  bisexual  mixed  with  a  large  number  of  male  flowers. 
Gynophore  shorter  than  calyx;  filaments  10,  alternately  longer,  united 
below  into  a  thin  sheath,  which  girds  the  gynophore.  Fruit  of  5  sessile 
radiating,  ovate-lanceolate,  hard,  coriaceous  carpels,  3  in.  long,  red  when 
ripe,  covered  outside  with  many  stiff  bristles,  which  sting  like  those  of  the 
Cow-itch  (MucuTia).  Seeds  oblong,  dark  chestnut- brown,  from  3  to  6 
in  each  carpeL 

Teiai  forests  and  Siwalik  tract,  extendi^  west  to  the  Ganges.  Behar,  Central 
Provinces,  especially  the  Satpura  range,  &ndelkhand,  Qw^or,  Western  India 
from  the  Mhy  e  river  southwards.  Common  throughout  the  Peninsula  and  Ceylon, 
mostly  on  dry,  rocky  hills,  often  associated  with  BosweUia  thurifera.  Leafless 
during  winter,  fl.  Jan.-March,  the  fruit  ripening  in  April  and  May,  and  the 
young  leaves  appearinff  about  the  same  time.  The  nowers,  when  touched, 
oave  an  unpleasant  smell,  and  so  have  the  young  parts  of  this  and  other  species 
of  Sterculia,  hence  the  name. 

A  moderate-sized  tree,  from  30  to  50  ft.  high ;  trunk  short,  often  crooked 
and  irr^rular,  rarely  exceeding  6  ft.  in  girth,  with  lar^  spreading  bhmches. 
Bark  thick,  cream-coloured,  pink  and  white,  smooth,  shining,  with  a  thin,  white, 
ttansparent  outer  coat,  peeling  off  like  that  of  the  birch.  The  wood  is  white, 
except  the  reddish  part  near  the  centre  of  large  old  trees,  soft,  light,  used  as 
fuel ;  Sitars  (native  guitan)  and  toys  are  made  of  it  on  the  western  coast 
From  cracks  and  incisions  made  in  the  bark  exudes  a  white  gum,  which  is 
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collected  and  sold  under  the  name  of  katila,  hcUiray  with  the  ram  of  S.  viUosa, 
Cochlospermum,  and  other  trees.  The  seeds  are  roasted  and  eateu  by  GondB 
and  Kurkos  in  the  Central  Provinces. 

3.  8.  colorata,  Roxb.  PL  Corom.  t  25 ;  Fl.  Ind.  ill  146 ;  W.  &  A.  63. 
— Syn.  S,  Walltchiiy  Falc. ;  Firmiana  coloratay  R.  Br.  Vem.  BoduUx, 
walena,  Pb.,  N. W.P.  3  Samarri,  Oudh ;  Khowneyy  bhdikot,  Bomb. 

A  tree.  Leaves  on  long  petioles  crowded  at  the  ends  of  branches,  gla- 
brous, 5-lobed,  lobes  acuminate.  Panicles  lateral  or  terminal,  numerouSy 
erect,  bright  orange-red ;  peduncles  and  calyx  clothed  with  dense  stellate 
pubescence.  Flowers  numerous,  showy,  about  an  inch  long,  on  short 
pedicels.  Calyx  cylindrical-clavate,  leathery,  mouth  5-toothed.  Anthers 
about  30,  sessile  on  the  gynophore  below  the  ovaries.  Carpels  5,  oval ; 
styles  5,  short,  recurved.  Fruit  of  1-5,  stalked,  oblong-lanceolate  obtuse 
membranous  carpels,  opening  out  flat  long  before  the  seed  ripens,  pink 
outside,  yellowish  inside.  Seeds  generally  2,  adhering  one  to  each  maigin 
of  the  carpel  near  its  base,  size  and  shape  of  a  small  bean. 

Forests  along  the  foot  and  in  the  outer  valleys  of  the  Himalava,  from  the 
Jumna  south-eastward,  ascending  occasionally  to  4000  ft.  Oudh  forests  (rareX 
Central  Provinces,  the  Peninsula,  and  Burma.  In  the  dry  deciduous  lorest. 
Leafless  durine  winter,  fl.  March  -  April ;  the  young  leaves  appear  with  or 
soon  after  the  flowers.    The  seeds  ripen  June,  July. 

A  moderate-sized  tree,  50  to  60  it.  high,  with  an  erect  stem,  often  fluted, 
attaining  a  girth  of  6  ft  Bark  dark  grey,  reddish  or  brownish,  with  short 
longitudinal  wrinkles,  a  few  broad  fissures,  with  a  papery  epidermis  exfoliating. 
Wood  of  a  dirty-white  colour,  with  bands  forming  concentric  lines,  and  con- 
spicuous medullary  rays,  heartwood  not  distinct  Employed  for  ordinary  agri- 
cultural work.  Bark  made  into  rope,  less  strong  than  that  of  S.  villasa,  TwigB 
and  leaves  lopped  for  cattle-fodder. 

2.  HELICTEBES,  Linn. 

Calyx  tubular,  5-cleft  at  the  top,  often  oblique.  Petals  5,  equal,  or  the 
2  upper  ones  broader,  the  daws  elongated.  Staminal  >  column  adnate  to 
gynophore,  bearing  5  or  10  anthers ;  anther-cells  divaricating,  often  conflu- 
ent into  one.  Ovary  5-lobed,  5-celled,  with  several  ovules  in  each  cell ; 
styles  5,  subulate,  more  or  less  connate.  Fruit-carpels  distinct  or  separ- 
ating, opening  along  their  inner  edge,  straight  or  spirally  twisted.  Seeds 
with  little  albumen ;  cotyledons  leafy,  folded  round  the  radicle. 

1.  H.  Isora,  Linn. ;  Roxb.  Fl.  Ind.  143 ;  W.  &  A.  60  j  Wight  Ic  1 180. 
— ^Syn.  Isora  corylifolia,  Schott  et  Endl.  Vem.  Marar  phod^  jonlca-phal^ 
kapdsi,  Pb.,  N.W.P. ;  Bhendii^  Oudh;  Anteri^  Banswaira;  Kewan, 
maradsing,  Bomb. 

Young  branches  and  leaves  covered  with  rough  pubescence,  chiefly  of 
stellate  hairs.  Leaves  on  short  petioles,  broadly  obovate  or  orbicular, 
shortly  acuminate,  base  slightly  cordate,  often  oblique,  irregularly  toothed, 
scabrous  above,  tomentose  beneath ;  stipules  deciduous.  Peduncles  short, 
axillary,  bracteate,  usually  2  or  4.  Calyx  about  J  in.  long  or  longer, 
obliquely  and  unequally  5-toothed.  Petals  red,  twice  as  long,  reflexed. 
Gynophore  at  the  time  of  flowering  as  long  as  petals,  afterwards  elongated. 
Anthers  10,  on  short  filaments,  alternating  with  the  teeth  of  the  staminal 
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tube.    Fruit  1-2  in.  long,  on  a  gynophore  nearly  as  long,  cylindrical,  com- 
poeed  of  5  spirally  twisted  tomentose  carpels. 

Bengal,  South  and  Central  India.  Banswaia.  Oudh  forests  (common).  Sub- 
Himalayan  tract  as  far  west  as  the  Jhelam.  A  shrub,  or  small  tree ;  new  leaves 
in  Apiil ;  fl.  April,  May,  and  throughout  the  rainy  season  ;  the  ripe  fruit  on 
the  ^e  in  winter.  The  branches  are  used  for  lencing,  and  thatching  ;  the 
bark  yields  a  strong  white  fibre,  made  into  coarse  cordage  and  canvas  for 
gunny-bags.    Fruit  and  leaves  used  in  native  medicine. 

3.  PTEBOSPEBMUM,  Schi^b. 

Trees  or  shrubs,  pubescent  with  stellate  hairs.    Calyx  5-cleft,  deciduous. 

Petals  by  deciduous.     Standnal  column  adnate  to  the  gynophore,  divided 

at  the  top  into  20  filaments,  5  without  anthers  (staminodia),  15  with 

linear  anthers,  the  cells  parallel,  opening  longitudinally.     Ovary  sessile 

on  the  top  of  the  column,  5-celled,  with  several  ovules  in  each  cell; 

style  undivided,  club-shaped  and  5 -furrowed  at  the  top.     Capsule  woody 

or  coriaceous,  opening  loculicidally  in  5  valves.     Seeds  produced  into  a 

wing  at  the  top  ;  albumen  little  or  none  ;  cotyledons  wrinkled  or  folded. 

Leaves  peltate  or  obovate-oblong       .  .        .     1.  P.  oAxrifolium, 

Leaves  lanceolate  .        .        .        .  .     2.  P.  lancecefolium, 

P.  9emiaagittatum,  a  large  tree  from  Burma,  Chittagong,  distinguished  by 
lanceolate,  semisagittate  leaves  ;  laige,  broad,  laciniate  stipules,  which  fall  after 
the  leaves  are  fully  developed  ;  broad  laciniate  bracts,  large  obovate  petals,  and 
an  oblong  fruit  3  in.  long ;  is  cultivated  at  Saharunpore  and  elsewhere  in 
North- West  India,  but  is  not  indigenous. 

1.  P.  acerifoUum,  Willd.— Tab.  XL— Eoxb.  Fl.  Ind.  iiL  158;  W. 
&  A.  Prodr.  69  ;  Wight  Ic.  t.  631  ;  Bot.  Mag.  620. — Sans.  Kamikdra. 
Vem.  Kanak-champay  Beng. ;  Tawv-pcBymny  Burm. 

A  large  tree.    Young  branches  and  calyx  covered  with  thick  ferruginous 

tomentum.      Stipules  many-cleft,  caducous.     Leaves  large,   peltate  or 

obovate-oblong,   sinuately  lobed,  glabrous  above,  and  grey  tomentose 

beneath.     Flowers  fragrant,  axillary,  on  short  pedicels,  with  many-cleft 

bracts.      Calyx  deeply   5-cleft;    segments  linear,  up  to   5   in.    long. 

Petals  linear  or  obliquely  wedge-shaped,  pure  white.     Capsule  ligneous, 

brown-tomentose,  pentagonal,  2-6  in.  long.     Seeds  numerous^  obliquely 

oval,  compressed,  with  large,  brown,  thin  membranous  wings. 

Burma  and  hills  of  Eastern  Bengal.  Doons  between  Jumna  and  Sarda. 
Banks  of  the  Jumna  below  Mussoorie  (wild  ?).  Cultivated  throughout  India. 
Fl.  from  March  to  Jime,  fruit  ripens  in  the  cold  season.  Wood  of  a  light-red 
colour,  firm.    In  the  N.W.  a  moderate-sized  tree,  attains  a  large  size  in  Burma. 

2.  P.  lancesfolinxn,  Eoxb.  Fl.  Ind.  163. — Yem.  Ban  kallay  Beng. 

A  large  tree.  Toung  shoots  and  underside  of  leaves  with  short  white 
or  tawny  tomentum.  Stipules  subulate.  Leaves  alternate,  bifarious, 
lanceolate,  acuminate,  entire.  Flowers  fragrant,  axillary,  on  peduncles 
longer  than  calyx,  with  2  or  3  linear,  laciniate  bracta  Sepals  linear,  re- 
volute,  1  in.  long.  Petals  obliquely  cuneiform,  white.  Capsules  lanceo- 
late, hoaiy,  5-celled.     Seeds  2-4  in  each  cell,  winged. 

Burma,  hills  of  Eastern  Ben^l.  Sub-Himalayan  tract  as  far  west  as  the 
Jumna  (wild  ?).    A  tree  of  considerable  size.    Fl.  May-June. 
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4.  EBIOUBNA,  DC. 

Shrubs  or  trees,  with  cordate  leaves  and  decidaous  stipules.  Flowers 
on  axillary  few-flowered  peduncles.  Calyx  deeply  5-cleft,  with  an  involu- 
cel  (epicalyx)  of  3-5,  often  laciniate  bracts.  Petals  5,  with  a  broad,  coria- 
ceous, haiiy  claw.  Stamens  numerous,  all  fertile,  monadelphous,  in  many 
rows,  the  outer  ones  gradually  shorter ;  anthers  linear-oblong,  with  par- 
allel cells.  Style  one ;  stigma  10-lobed.  Capsule  woody,  5-10-celled,  de- 
hiscing loculicidally,  the  dissepiments  attached  to  the  yalyes.  Seeds 
numerous  in  each  cell,  terminated  by  a  broad,  oblong,  or  tapering  wing. 

1.  E.  Hookeriana,  W.  &  A.  Prodr.  70  ;  Bedd.  FL  Sylv.  anal.  gen.  t  v. 

A  shrub  or  small  tree.  Leaves  cordate,  shortly  acuminate,  toothed,  3  in. 
broad,  and  about  as  long,  petioles  half  the  length  of  leaf ;  stipules  linear, 
caducous.  Young  shoots,  petioles,  under  side  of  leaves,  inflorescence,  bracts 
and  outside  of  calyx  clothed  with  dense  light-grey  stellate  tomentum; 
upper  side  of  leaves  with  scattered  tufts  of  stellate  hairs,  or  glabrate. 
Flowers  3-5,  peduncles  as  long  as  or  longer  than  leaf.  Calyx-segments  lan- 
ceolate, |-1  in.  long.  Bracts  deeply  cut  into  numerous  linear  segments. 
Style  hwiy.  Capsule  7-9-celled,  ovoid,  1  in.  long  or  nearly  so,  valves  not 
keeled^  tubercled  outside. 

South  India.  Behar.  Common  Satpura  range.  Guna  (Qwalior).  FL  March, 
ApriL    Fruit  autumn  and  cold  season. 

A  sp.  of  Eriokenoy  with  leaves  5-6  in.  across  ;  petioles  nearly  as  long  as  leaf, 

I  found  (in  leaf  only)  in  the  Panch  Mehals  in  Jan.  1870.    (Vem.  Jehdliy  bud- 

jdrirdliamin,)    It  resembles  E.  Stocktii,  Hf.  &  Th.  (from  the  Concan) ;  but  I  am 

inclined  to  tnink  that  the  differences  between  E.  ffookeriaTUi,  E.  flavescens^ 

Garcke,  and  E,  Stocksii,  are  not  very  great. 

In  Nov.  1863  I  found  a  tree  on  the  Choti  Gandak  in  Gk)rakhpur,  vem. 
BeerHy  with  large  cordate,  dentate  leaves  6  in.  broad,  petioles  2  in.,  and  oblong 
capsideB,  valves  8  villose,  and  obtusely  keeled  on  the  back,  but  not  tuberded, 
which  may  possibly  belong  to  E,  spectabilisy  WalL,  a  tree  in  Nepal  with  fine, 
close-grainea  wood  ;  and  among  the  plants  collected  by  R.  Thompson  in  Oudh, 
are  young  shoots  of  an  EriolcenOj  buds  clothed  with  stellate  tomentnm  of  long 
soft  white  hairs,  stipules  lanceolate,  laciniate,  bracts  ovate,  laciniate  to  about  the 
middle,  which  may  be  referred  to  the  same  species.  A  tree  of  this  genus  from 
Burma  {Doani)  has  beautiful  red  wood,  whicn  polishes  well,  and  is  not  heavy, 
the  cub.  ft.  weighing  47  lb. 

Order  XIY.    TILIACEJE- 

Mostly  trees  or  shrubs,  with  alternate  simple  leaves,  and  deciduous 
stipules.  Flowers  regular,  generally  bisexual  and  pentamerous.  Sepals 
free  or  connate,  valvate.  Petals  free.  Stamens  numerous,  free  or  connate  ; 
anthers  2-celled.  Ovary  free,  2-10-celled  ;  oviiles  definite  or  indefinite  ; 
placentation  axile.  Fruit  generally  2-10-celled.  Seeds  with  or  with- 
out albumen.— -Gk3n.  PI.  i.  228  ;  Boyle  DL  103, 104;  Wight  IlL  i.  79,  82. 

Leaves  8-7-neryed  at  base ;  anthers  bursting  longitudinally  .        .1.  Grbwia. 
Leaves  penniveined  ;  anthers  opening  by  sUts  at  the  top  2.  Eubogakpus. 

To  this  family  belong  Berrua  AmnumtUa  of  Ceylon,  distinguished  by  a  6- 
win^  capsule,  which  yields  the  Trincomalee  wood ;  the  Zime-tree  of  £aroi>e, 
THia  europcea,  with  wmg-like  bracts,  and  globose  indehiscent  l-S-seeded  fruit, 
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and  C&rchartts  capsularis,  extensively  cultivated  in  Ben^,  and  now  one  of  the 
principal  articles  of  export  from  Calcutta,  yielding  the  Jute  of  commerce,  with 
a  round,  5-celled,  many-seeded  capsule. 

1.  GBEWIA,  Linn. 

Trees  or  shrubs ;  extremities  and  leaves  pubescent  or  tomentose  with 
stellate  hairs.  Leaves  with  3-7  basal  nerves,  generally  with  lateral 
nerves  £rom  midrib,  and  more  or  less  distinct  transverse  veins  at  right 
angles.  Flowers  regular,  bisexual,  pentamerous;  inflorescence  cymose. 
Sepals  distinct,  deciduous,  coriaceous,  coloured  on  the  inner  side. 
Petals  clawed,  with  a  gland  or  hollow  on  the  inside  of  the  thickened 
base,  sometimes  wanting.  Stamens  indefinite,  all  fertile,  firee,  inserted 
on  a  raised,  often  glandular  torus.  Ovary  2-4-celled ;  style  subulate, 
atigma  shortly  2-4-lobed.  Fruit  a  drupe,  l-4:-6toned,  entire  or  lobed, 
stones  1-  or  more-seeded,  and  divided  by  spurious  dissepiments  between 
the  seeds.    Embryo  with  flat  leafy  cotyledons  in  a  fleshy  or  homy  albumen. 

Pednncle  generally  one,  opposite  to  leaf. 
A  tree ;  flowers  yellow,  m  umbellate  cymes  .        .  .1.  O,  oppontifolia. 

A  small  shnib  ;  flowers  white,  2-3,  or  solitary        .  .     2.  (7.  popul\folia, 

Pedimcles  axillary,  generally  more  than  one. 
Leaves  oblongs  ovate,  or  cordate. 
Drupe,  when  dry,  with  a  distinct  crostaceous  or  coriaceous 
rind. 
Leaves  oblong  ;  drupes  small,  on  long  pedicels    .  .     8.  (?.  piloaa. 

Leaves  orbiculiu',  deeply  cordate;  drupes  glomerate,  nearly 

sessile,  |  in.  across i,  O.  vUlosa. 

Leaves  ovate  or  obovate  ;  drupes  pedunculate,  nearly  1 

in.  across 5.  (7.  tclerophylla. 

Drupe  fleshy,  wrinkled  when  dry,  no  distinct  coriaceous 
rind. 
Trees ;  peduncles  varying  in  length,  never  as  long  as 
leavea 
Tomentose;  leaves  obliquely  ovate,  stipules  linear ;  buds 

not  ribbed,  ovoid,  petals  yellow  .        .        .        ,    6.  0,  vesHta, 
Tomentose  |  leaves  obuc^uely  cordate,  stipules  lanceo- 
late, with  broad,  obhoue  base ;  buds  ribbed,  cylin- 
drical or  cla^ate,  petals  red  and  yellow        .        .    7.  O.  awUka, 
Pubescent  or  hoary ;  leaves  obli(]^uelv  ovate-rhomboid, 
often  with  cordate  base ;  stipules  falcate,  auricu- 
late  ;  buds  cylindrical  or  obovoid         .        .        ,     %.  G.  tilimfolui. 
Herbaceous  undershrubs  ;  pedicels  long  slender  ,    9,  O.  sapida. 

Leaves  lanceolate  or  ovate-lanceolate. 

Leaves  nearly  glabrous,  ovate-lanceolate        .  .10.  G.  Usmgota, 

Leaves  grey-tomentose  or  hoary  beneath,  lanceolate. 
Flowers  mostly  unisexual ;  leaves  sharp-serrate  .  IL  0,  polygama. 

Flowers  bisexual ;  leaves  entire  or  serrolate,  margin 

often  undulate 12.  6^.  sdlvifolia, 

1.  G.  oppodtifolia,  Eoxb.  FL  Ind.  ii.  583.— Tab.  XIL— Wight  Ic. 
t  82. — ^Vem.  Paetutoanney  A£g, ;  Dhammany  hhamman^  pharwa,  Pb. ; 
Eiuly  biuM^y  hewed  J  hdhvly  bemaly  bhimal,  hhenguly  N.W.P. 

Branches,  leaves,  and  inflorescence  rough  with  stellate  hairs.  Leaves  2-4 
in.  long,  on  short  petioles,  ovate,  acuminate,  often  unequal  at  base,  obtusely 
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serrate,  3  or  5  nerves  proceeding  from  the  base,  scabrous-tomentose  on  both 
sides,  the  stellate  haus  closer  together  beneath ;  stipules  subulate,  early 
deciduous.  Inflorescence  umbellate.  Peduncle  generally  one,  inserted 
more  or  less  opposite  the  petiole ;  pedicels  3  to  7  or  more,  with  linear  bracts 
at  their  base,  about  |  in.  long  when  in  flower ;  peduncles  ^-1  in.  long. 
Flowers  large,  yellowish.  Sepals  linear,  about  f  in.  long  or  longer,  out- 
side densely  tomentose,  with  a  prominent  midrib  between  2  deep  furrows, 
giving  the  appearance  of  3  nerves,  inside  reddish,  smooth,  with  3  to  7 
parallel  nerves.  Petals  linear,  shorter  than  sepals,  yellowish  red.  Drape 
consisting  of  from  1  to  4  more  or  less  distinct  lobes,  each  the  size  of 
a  small  pea,  fleshy,  first  olive-green,  then  wrinkled  black,  with  scattered 
stellate  hairs,  glabrous  when  ripe. 

«  

Common ;  wild  in  the  North  -  West  Himalaya,  from  the  Indus  to  Nepal, 
ascending  to  6000  feet  Occasionally  in  the  Salt  range  and  other  hills  in  the 
Panjab ;  also  in  the  Suliman  range,  trans  -  Indus.  Frequently  planted  near 
villages  and  houses  in  the  hills.  L^ves  shed  in  March  ;~  the  new  folii^  isaaes 
in  April  or  early  in  May  ;  fl.  March-June,  chiefly  in  May  ;  fruit  ripens  Oct-Dec 

A  moderate-sized  tree,  40  ft.  high,  with  a  straight  short  trunk,  attaining  3 
to  4  ft.  in  girth.  Branches  spreading,  branchlets  somewhat  bifarious.  Bark 
of  trunk  and  laiger  branches  |  inch  thick,  ash-coloured,  smooth,  longitudinally 
rugose.  Wood  white,  light,  very  tough,  used  where  strength  and  elasticity  are 
required,  for  oar-shafts,  handles,  shoulder-sticks  for  loads,  bows  {goleU)  used 
to  propel  a  ball  as  missile.  The  chief  use  of  the  tree  is  to  furnish  fodder  for 
goats  and  sheep  during  winter  ;  for  this  purpose  the  tree  is  lopped  annually, 
the  twigs  and  leaves  are  dried  and  stored  between  its  branches.  Tne  inner  bark 
is  steeped  in  water  10  to  15  days,  then  beaten  and  made  into  cordage,  used  for 
sandals,  boat  and  cattle  ropes  ;  but  is  not  durable.  Paper  has  also  been  made 
of  it.    The  fruit  is  eaten. 

2.  G.  poimlifolia,  Vahl ;  W.  &  A.  Prodr.  80 ;  Boissier  FL  Orient.  L  843 ; 
Oliver  FL  Trop.  Afr.  i.  246. — Syn.  G,  hetulo&foUay  Roth.  Vern.  Ganger^ 
Pb.  ;  GrungOy  Sindh ;  Gangerun,  Hajputana. 

Branchlets  rough  with  short  stellate  hairs.  Leaves  variable  in  form, 
generally  broad-ovate,  short-acuminate,  more  rarely  obovate  and  obtuse 
or  cuneate,  sharp-dentate  or  irregularly  serrate,  and  frequently  thickened 
at  the  edges,  greyish  green  on  both  sides,  rough  with  short  stellate 
hairs,  with  3,  rarely  6,  nerves  from  base ;  petioles  ^J  in.  long .  Stipules 
subulate,  early  deciduous.  Peduncles  generally  solitary,  opposite  to  the 
leaves,  1 -flowered  or  2-3-flowered.  Flowers  large,  white;  sepals  J-f  in. 
long ;  petals  shorter,  the  linear  blade  attached  to  the  back  of  a  ciliated 
scale  (the  claw),  which  fits  round  the  angular  torus.  Drupe  2-lobed, 
shining,  smooth,  orange  red  when  ripe;  the  lobes  distinct,  the  size  of 
small  peas,  each  with  a  2-ceUed  stone. 

Common  on  low  hills  trans-Indus,  in  the  Salt  range  to  3000  ft,  and  in  the 
more  arid  tracts  of  the  Panjab  as  far  as  Delhi  Sindh,  Afghanistan,  Aden,  N.W. 
Himalaya,  ascending  to  2000  ft  Dry  hills  of  Rajputana.  Peninsula.  Tropical 
Africa,  E^ypt,  Persia.  A  small  shrub,  with  slender  branches  ;  the  fruit,  with 
a  scanty  but  pleasant  pulp,  is  eaten  in  Sindh.  FL  in  the  cold  season.  The 
wood  makes  good  walking-sticks. 
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3.  O.  pilosa,  Lam. ;  W.  &  A.  Prodr.  78.— Syn.  O.  carpinifoUaj  Roxb. 
R  Ind.  ii  587. 

Brancblets,  leaves,  and  inflorescence  rough  with  short  light -hrown 
stellate  tomentum.  Leaves  subcoriaceous,  2-4  in.  long,  on  short  petioles, 
oblong,  shortly  acuminate,  serrate,  base  obtuse  or  cordate,  the  middle 
nerve  with  4-5  main  lateral  nerves  on  either  side,  the  lowest  pair  proceed- 
ing £rom  near  the  base ;  transverse  veins  prominent.  Peduncles  axillary, 
1-3,  short,  ^  in.  long ;  pedicels  1-3,  same  length.  Flower^buds  oblong, 
dilated  at  the  base,  constricted  in  the  middle.  Sepals  linear,  ^  in.  long. 
Petals  one-third  shorter  than  sepals,  linear,  emarginate.  Drupe  1-4-lobed, 
^  in.  across,  on  pedicels  ^  in.  long,  with  a  crustaceous  rind,  covered  with 
stellate  pubescence.  Specimens  in  leaf  only  may  be  distinguished  by  the 
cordate  or  rounded  base  of  the  oblong,  short-acuminate  leaves,  with  pro- 
minent transverse  veins. 

North- West  India,  Behar,  Bandelkhand,  Central  Provinces,  Rajputana, 
Gazerat,  and  South  India.  A  shrub ;  fl.  July-Sept ;  the  fruit  ripens  in  the 
cold  season.  The  fruit  of  a  shrub  near  this,  ana  probably  the  same,  called 
KarantOy  on  the  Bassi  hills,  east  of  the  Bunass  river  in  Meywar,  is  eaten. 

G.  hirstUOy  VahL  ;  W.  &  A.  Prodr.  78 — syn.  G.  pilosa,  Roxb.  FL  Ind.  ii.  688— 
18  a  shrub  in  South  India  with  some  resemblance  to  G.  pilosa,  Lam.,  with  lan- 
ceolate, thick  and  soft-tomentose,  penninerved  and  wrinkled  leaves ;  buds 
ovoid ;  sepals  ^  in.  long,  or  less.    Drupes  slightly  lobed,  with  long  stiff  hairs. 

4.  G.  ▼illosa,  Willd. ;  W.  &  A.  Prodr.  79 ;  Dalzell  &  Gibson,  Bombay 
Flora,  25. — ^Vem.  Ivzarra^  pastuwanne,  TJ. ;  JcUidar,  kaskum,  tkamther. 
Salt  Range ;  Gawdl  kopra^  Kishengurh. 

Young  parts  and  leaves  clothed  with  long  soft  hairs.  Leaves  1-3  in. 
long,  rugose  above,  villous  beneath,  nearly  orbicular,  deeply  cordate,  sharp- 
serrate,  serratures  bearded  with  tufts  of  long  soft  hairs.  Petioles  1-1  in. 
long.  Ba^sd  nerves  3-6  ;  lateral  nerves  3^4  on  either  side  of  midrib,  and 
on  the  outer  side  of  the  basal  nerves ;  transverse  veins  prominent.  Stip- 
ules ovate-lanceolate,  deciduous.  Flowers  dull  yellow,  in  short  compact 
axillary  cymes.  Sepals  linear,  clothed  with  long  soft  hairs ;  petals  much 
shorter  than  sepals.  Fruit  globose,  the  size  of  a  cherry  when  dry,  with  a 
crustaceous,  brown  or  reddish  rind,  covered  with  tufts  of  long  stellate 
hairs.     Stones  4,  1-2-seeded,  in  a  sweet  edible  pulp, 

Sindh,  Panjab,  trans-Indus,  Salt  range,  Rajputana,  the  Konkan.  South  India, 
tropical  Africa  and  Cape  de  Verde  Islands.  FL  June-Sept.  A  small  shrub. 
The  fruit  is  eaten. 

5.  Q.  sclerophylla^  Roxb.  Hort  Beng,  42.  —  Syn.  G.  scabrqphtjlla, 
Roxb.  Fl.  Lid.  ii.  584  ;  Wight  Ic.  t.  89,     Vem.  PharHa^  Kamaon. 

Branchlets,  inflorescence,  and  under  side  of  leaves  clothed  with  soft 
tomentum.  Leaves  scabrous  above,  ovate  or  obovate,  obtuse  or  shortly 
acuminate,  unequally  serrate,  3-9  in.  long ;  petioles  i-^  in.  long ;  trans- 
verse nerves  distinct;  stipides  linear,  deciduous.  Peduncles  axillary, 
generally  1-4  together,  of  various  length,  2-3-flowered ;  bracts  small  subu- 
late, caducous.   Flowers  white.    Sepals  l^ear-lanceolate,  nearly  3  tipies  the 
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length  of  the  petals.  Drape  the  size  of  a  laige  gooseberry,  nearly  round, 
when  ripe  brownish  grey  and  a  little  hairy,  with  a  coriaceous  rind  when 
dry,  pulp  sweet,  glutinous,  pale  yellow.  Nuts  4,  obovoid,  rugose,  thick 
and  hard,  1-2-seeded. 

A  small  shrub  or  undershrub,  3-4  ft.  high,  common  in  the  Doons  and 
Siwaliks  from  the  Jonma  eastward.  Oudh  forests.  Sikkim.  Fruit  eatable 
(fiurbheli),    FL  April-Sept 

G,  ahutili/olta^JxiBR,  Cr.  cupera,  Roxb.  Fl.  Ind.  ii.  591 — arborescent,  from 
South  India,  resembles  this  sp.  in  leaves  and  inflorescence. 

6.  G.  vestita,  Wall.— Syn.  G,  dastica,  Royle  IlL  t.  22.  Vem.  Farriy 
pJialwa,  dhamman,  Pb. ;  Pharsia,  pharsdi,  pharsula,  dJiamun,  dhamman^ 
N.W.P. ;  PhaUa,  dliamin,  damon,  C.P. 

Young  branches,  under  side  of  leaves,  and  inflorescence  with  soft  grey 
tomentum.  Leaves  2-4  in.  long,  on  short  petioles,  obliquely  ovate,  acumi- 
nate, serrate,  sometimes  indistinctly  3-lobed,  with  5  or  6  basal  nerves, 
pale  beneath ;  stipules  linear,  nearly  as  long  as  petiole.  Cymes  compact, 
axillary.  Peduncles  short,  3  to  5  or  more,  generally  not  longer  than  |  in., 
each  bearing  2  or  3  pedicels  of  about  the  same  length,  supported  by  lin- 
ear bracts.  Flower-buds  ovoid.  Sepals  linear-lanceolate,  about  ^  in.  long; 
nerves  indistinct,  outside  softly  tomentose  with  long  fine  hairs,  inside 
glabrous,  yellow.  Petals  much  shorter  than  sepals.  Drape  pear-shaped 
or  globose,  of  the  size  of  a  pea,  fleshy,  2-4-lobed,  black  when  ripe. 

Outer  Himalaya,  as  far  west  as  the  Indus.  Salt  range.  Eastern  BengaL 
Behar  and  Central  Provinces,  New  leaves  appear  in  May  ;  the  flowers,  wmch 
are  orance-yellow,  not  very  conspicuous,  from  Jan.  to  May ;  the  fruit  ripena 
Aug.  to  Nov. 

A  small  tree,  25  ft  high,  with  a  trunk  rarely  exceeding  2  ft.  girth.  Bark 
of  stem  cinereous  or  dark  brown,  smooth,  longitudinally  rugose.  Sapwood 
white  or  light  brown  ;  heartwood  pale  yellow,  reddish  brown,  or  grey  brovm, 
fairly  close,  fine  and  even-grained,  when  seasoned  weighing  about  50  lb.  per 
cub.  ft.,  strong,  tough,  and  elastic.  Used  for  shoulder-poles  for  loads,  bows, 
spear-handles.    Fruit  eaten. 

7.  O.  asiatica,  linn. ;  W.  &  A.  Prodr.  79 ;  Roxb.  Fl.  Ind.  il  586. — 
Vem.  Phalsay  phalsiy  dhdmin. 

Young  branches,  under  side  of  leaves,  and  inflorescence  with  soft  grey 
or  yellowish  tomentum.  Leaves  2  to  7  in.  long,  obliquely  cordate  or  broad> 
ovate,  acuminate,  irregularly  toothed,  with  5,  6,  or  7  arching  nerves  proceed- 
ing from  the  base ;  stipules  linear-lanceolate,  often  with  a  broad  oblique  base  ; 
petioles  \  in.  long.  Peduncles  axillary,  2  to  7,  varying  in  length  from  ^2 
inches,  but  mostly  1-2  in,  long,  bearing  from  3  to  5  flowers  on  bracteate 
divaricating  pedicels,  shorter  than  peduncle.  Flower^buds  ribbed,  cylin- 
drical or  clavate.  Sepals  varying  in  length,  generally  f  in.  long,  whitiah- 
tomentose  outside,  reddish  brown  or  yellow  inside.  Petals  red  and  yellow, 
emarginate,  half  as  long  as  sepals.  Drupe  globose,  dark  brown  whea 
ripe,  indistinctly  lobed,  with  1  or  2  nuts. 

Cultivated  throughout  India,  in  Burma,  and  the  Mauritius.    Said  to  be  wild 
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m  the  Poona  diBtrict  (Dalz.  &  Gibson,  Bombay  Fl.  26),  the  Salt  ran^e, 
Garhwal,  the  Oudh  forests  (R  Thompson),  and  the  Banda  district  fEdgeworth). 
Outside  India,  in  Upper  Guinea  and  South  Central  Africa,  with  ooliquely  cor- 
date leaves,  soft  tomentose  on  both  surfaces  (Oliv.  FL  Trop.  Afr.  L  249).  In 
Dec  1809, 1  found  a  shrub  (in  leaf  only)  wild  on  the  dry  hillB  of  the  northern 
Aiavalli  near  Todgarh,  called  Dhdmin,  which  I  refer  to  this  species.  A  month 
later,  I  found  what  appeared  to  me  the  same  plant  in  Banswara  as  a  tree, 
called  Damanat.  Eventually  it  msiv  be  right  to  unite  G,  vestita  with  G,  asv- 
atica,  I  admit  that  the  specific  differences  here  given  are  slight,  and  further 
researches  may  possibly  remove  them  altogether.  At  present,  however,  it  seems 
to  me  more  convenient  to  keep  the  two  species  separate. 

New  leaves  about  the  end  of  March.  Fl.  Feb.  March  ;  fruit  ripens  in  the  fol- 
lowing months.  A  middle-sized  tree,  25  ft.  high,  with  short  trunk  3-4  ft.  in  girth. 
Bark  |  in.  thick,  grey  or  dark  brown,  undulating,  smooth  with  shallow  longi- 
tudinal crack&     Sapwood  whitish ;  heartwood  reddish  brown,  with  many 


minute  pores,  close,  even-grained,  strong,  tough,  elastic.    Bark  employed  for 

enning 
Coltivatedfor  the  small,  not  very  succulent,  pleasantly  acid  fruit. 


making  rope,  mucilaginous,  used  for  renning  sugar  in  Saharanpur  district. 


8.  O.  tili»folia,  VahL ;  W.  &  A.  Prodr.  80 ;  Eoxb.  FL  Ind.  ii.  587 ; 
Bedd.  FL  Sylv.  t.  108.— Vem.  PJiarsa,  Oudh ;  Dhamin,  C.P. 

Yonng  branches  and  leaves  pubescent,  with  scattered  stellate  hairs. 
Leaves  on  petioles  ^-1  in.  long,  obliquely  ovate,  sometimes  rhomboid, 
acuminate,  "bluntly  toothed  or  serrate,  with  5  basal  nerves,  3  of  which 
are  prominent  and  penniveined,  upper  side  at  length  glabrous,  under  side 
more  or  less  pubescent.  Stipules  broad-lanceolate,  often  falcate  and  auii- 
culate.  Peduncles  axillary,  numerous  (3-10),  3-5-flowered ;  bracts  decid- 
uous. Flower-buds  cylindrical  or  obovoid.  Sepals  linear,  \-\  in.  long, 
pubescent  outside,  glabrous  inside.  Petals  oblong,  half  the  length  of 
sepals.    Drupes  globose,  size  of  a  pea,  indistinctly  lobed. 

Hot,  dry  foTests  throughout  India,  Siwalik  tract  from  the  Junma  to  Assam. 
Oudh,  Behar,  Bandelkhand,  Central  Provinces,  the  Eonkan  and  the  Peninsula. 
Frequently  associated  with  SaL  Leaves  shed  in  March ;  new  foliage  in  April. 
FL  m  Apnl  and  May ;  fruit  ripens  from  June  to  October. 

A  moaerate-sized  tree,  30-35  ft.  hi^h,  with  an  erect,  straight  trunk,  4-5  ft.  in 
girth.  Bark  \  in.  thick,  cinereous,  with  dark  blotches,  rough  with  exfoliating 
scales.  Sapwood  whitish ;  heartwood  light  reddish  brown,  compact,  close- 
gndned.  Weighs  30-40  lb.  per  cub.  ft.  Easily  worked,  elastic,  durable.  Con- 
tracts and  expands  much  with  wet  and  dry  weather,  but  is  valuable  where 
strength  and  elasticity  are  required.  Made  into  shafts,  shoulder-poles  for 
loads,  pellet-bowB,  handles,  masts,  oars,  employed  in  cart  and  carriage  building. 
From  the  inner  bark  cordage  is  made  in  Bombay.  Twigs  and  leaves  lopped 
for  fodder.    Fruit  eaten,  of  an  agreeable  acid  flavour. 

9.  O.  sapida,  Roxb.  Fl.  Ind.  ii.  590.— Syn.  G,  nana,  Wall. 

Pnbescent  or  tomentose.  Leaves  ovate  or  obovate,  serrate,  3-5-nerved, 
often  flhallow-lobed,  pale  beneath ;  petioles  \  in.  long.  Stipules  subulate. 
Peduncles  2-5,  axiUaiy,  slender,  1  in.  long,  each  with  2-5  flowers  on 
shoit)  divergent,  often  divaricate,  pedicels.    Flowers  yellow ;  sepals  linear- 
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oblong;  petals  nearly  entire.     Drape  the  size  of  a  pea,  slightly  2-4- 
lobed. 

A  flimall  undershrub,  common  in  pastures  in  the  Doons  and  the  sub-Him- 
alayan tract,  from  the  Jumna  to  Ajssam,  ascending  to  3000  ft.,  with  a  shorty 
thick,  woody  stem  underground,  throwing  up  annually  a  number  of  herbaceous 
shoots,  seldom  more  than  a  few  ft  high.  These,  after  bearing  leaves,  flowers, 
and  fruit,  are  generally  burnt  down  by  the  jungle-flres  of  the  not  season.  The 
fruit  is  small,  but  palatable. 

10.  G.  UdTigata,  Vabl ;  W.  &  A.  Prodr.  77.— Syn.  G.  didymOy  Eoxb. 
FL  Ind.  ii.  591.     Vem.  Kai  bhewal,  hhimvl^  N.W.P. ;  Kakki,  Oudh. 

!Nearly  glabrous,  extremities  and  young  leaves  pubescent  with  scat- 
tered stellate  hairs.  Leayes  bifarious,  on  short  petioles,  ovate-lanceolate, 
long-acuminate,  serrate,  base  acute,  3-6  in.  long,  penniveined,  the  low- 
est pair  of  nerves  from  the  base ;  transverse  nerves  not  prominent  Stip- 
ules caducous.  Peduncles  axillary,  2-3  together,  slender,  nearly  an 
inch  long,  each  bearing  3  yellowish  flowers  on  shorter  bracteate  pedicels. 
Buds  oblong,  ribbed.  Sepals  linear,  ^  inch  long  or  more,  pilose.  Petals 
oblong,  entire,  obtuse,  less  than  ^  the  length  of  sepals.  Drupe  glabroua, 
consisting  of  2,  rarely  3,  distinct  lobes,  each  lobe  containing  one  or  two 
1-celled  nuts.  Specimens  in  leaf  only  may  be  distinguished  by  the  nearly 
glabrous  long-acuminate  leaves  with  acute  base ;  transverse  veins  not 
prominent. 

Outer  Himalaya,  as  far  as  the  Jumna,  ascending  to  3000  ft  Plentiful  in  the 
Gonda  and  Baraitch  divisions  of  the  Oudh  forests.  Bengal,  Behar,  and  Central 
Provinces.  Leaves  are  shed  and  renewed  in  April.  FL  June-Sept  A  small  tree, 
20  ft  high,  2  ft.  girth,  with  a  short,  erect  trunk,  and  a  smooth,  ^enish,  cinere- 
ous bark.  Wocd  white,  even-,  close-grained,  elastic ;  no  distmct  heartwood. 
Twigs  and  leaves  lopped  for  cattle-fodder  in  the  N.W.  Provinces. 

G,  sepiariaf  Roxo.  1.  c.  589,  is  nearly  allied  to  this  sp.,  but  has  solitaiy 
pedimcles,  employed  to  make  hedges  in  Bengal. 

11.  O.  polygama,  Roxb.  FL  Ind.  il  588,— Syn.  G.  hdictenfolia, 
WalL 

Extremities  grey-tomentose,  branchlets  pubescent.  Leaves  bifarious,  on 
short  petioles,  lanceolate,  2-3  in.  long,  sharp-serrate,  penniveined,  the  lowest 
pair  of  nerves  from  the  base,  glabrescent  above,  white  or  grey-velvety  be- 
neath. Stipules  subulate,  longer  than  petioles.  Flowers  polygamouSy 
mostly  unisexual  Peduncles  slender,  axillary,  1-5  together,  much  longer 
than  petiole,  \'\  in,  long,  pedicels  2-4,  shorter  than  peduncle.  Petals  half 
the  length  of  sepals.  Male  flowers :  stamens  about  20,  inserted  on  an 
elevated  torus.  Female  flowers  :  anthers  eflete,  on  short  filaments ;  stigma 
large,  stellate.  Drupe  \  in.  diam.,  indistinctly  4'lobed,  shining,  with  a 
few  scattered  hairs.     Stones  4,  1 -seeded. 

Outer  Himalaya,  from  the  Chenab  to  Assam,  ascending  to  4000  ft  Salt  range, 
Paniab.  Behar,  the  Eonkan,  Burma,  Ceylon.  North  Australia.  A  shrub  or 
small  tree,  with  a  short  trunk,  bifarious  spreading  branches,  and  a  small  rounded 
crown.    Fl.  July- Aug. ;  fruit  ripe,  Nov.  Dec 
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12.  O.  salvifolia,  Heyne;  W.  &  A.  Prodr.  77.— Syn.  G.  bicolor,  Juaa. 
Vem.  Bather^  nikki-bekkar,  gargaa,  Pb. 

ExtTemities  and  under  side  of  leaves  covered  with  short  white  or  grey 
hoary  pubescence.  Leaves  lanceolate,  2-3  in.  long,  margin  entire  undu- 
late or  sermlatey  3  basal  nerves,  and  2  or  3  lateral  nerves  on  either  side 
of  midrib ;  transverse  veins  indistinct ;  petioles  \  in.  long.  Stipules 
linear,  longer  than  petiole,  with  a  distinct  nerve.  Peduncles  axillary, 
1,  2;  or  3,  longer  than  petiole,  2-3-flowered ;  pedicels  as  long  as,  or  longer 
than  peduncles,  flowers  conspicuous,  of  a  fine  yellow ;  petals  obovate, 
bifid,  half  the  length  of  sepals.  Drupes  of  1-2  more  or  less*  distinct 
subglobose  lobes. 

Panjab,  cia-  and  trans-Indus  (ascends  in  the  Salt  ranee  to  3000  ft.),  Sindh, 
Central  Provinces,  and  the  Peninsula.  A  shrub  or  small  tree  16*20  ft.  high, 
with  a  shorty  straight  stem^  attaining  a  girth  of  18-24  in.  Bark  light  grey  to 
reddish  brown,  or  blackish,  longitudinally  rugose.  FL  Feb.,  March  ;  fruit  small^ 
not  succulent,  subacid,  eaten. 

G,  Rothvij  DC. ;  W  &  A.  Prodr.  78 — syn.  G.  salvtfoliay  Roxb.  1.  c.  587 — Coro- 
mandel  and  Bandelkhand,  with  broader,  finely  serrate  leaves,  and  distinct  trans- 
veiae  veins,  is  nearly  allidL  to  this,  and  perhaps  not  specifically  different. 

2.  EIiASOCABFXJS,  linn. 

Flowers  in  axillary  racemes,  generally  bisexual.  Sepals  4  or  5.  Petals 
as  many  as  sepals,  fringed  or  lobed,  rarely  entire,  inserted  round  the 
base  of  the  thick  glandular  torus  ;  induplicate-valvate  in  bud.  Stamens 
numerous,  inserted  on  the  torus  between  the  glands ;  anthers  linear, 
opening  at  the  top  in  2  confluent  short  slits.  Ovary  2-5-ceUed ;  style 
one,  subulate.  Fruit  a  drupe  with  one  kernel,  1-  or  2-5-celled,  one 
seed  in  each  celL    Albumen  fleshy  ;  cotyledons  flat,  broad. 

1.  E.  Oanitros,  Roxb.  Fl.  Ind.  ii.  592;  Wight  Ic.  t.  66.~Sans. 
Budraksha,     Vem.  Budrak,  inidraksh. 

Leaves  alternate,  approximate  near  ends  of  branches,  on  petioles  many 
times  shorter  than  the  leaf,  ovate-lanceolate,  indistinctly  serrate,  slightly 
silky  when  young,  afterwards  glabrous  on  both  sides,  about  6  in.  long.  Stip- 
ules minute,  caducous.  Eacemes  below  the  leaves,  on  two-year-old  branch- 
lets,  unilateral,  drooping ;  bracts  deciduous ;  pedicels  sis  long  as  flowers. 
Sepals  5,  lanceolate,  acute,  silky.  Petals  5,  oblong,  divided  into  numer- 
ous subulate  segments.  Filaments  25-40,  short,  inserted  on  the  large 
convex  disc.  Ovary  ovoid,  villous,  5-lobed,  5-celled ;  style  5-grooved. 
Drupe  globose,  size  of  a  large  cherry,  purple ;  nut  globose,  thick,  very 
baid,  5-celled,  surface  elegantly  tuberoled,  marked  with  5  equidistant 
grooves,  running  from  the  apex  to  the  base.  Seed  generally  one  in  each 
cell    Cotyledons  oblong,  thin,  3-nerved. 

Nepal,  Assam,  Western  Ghats,  and  probably  occurs' in  the  southern  forests  of 
the  Central  Provinces.  A  large  tree,  nowers  m  the  cold  season,  and  ripens  its 
fruit  in  autumn.  The  hard,  tubercled  nuts  are  polished,  made  into  rosaries  and 
bracelets,  worn  by  Brahmins  and  Fakirs,  and  are  frecjuently  set  in  gold. 

Another  species,  E,  seircUus,  Roxb.  1.  c.  596,  with  bluntly  serrate,  ovate 
leaves,  petioles  i  or  J  length  of  leaf,  exterior  anther-valve  bearded,  and,  a  3- 
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celled  ovaiy,  is  said  to  have  been  found  in  Kamaon.    The  fruit  {JuXpaiy  Bang.), 
size  and  shape  of  an  olive,  is  pickled  ;  nut  oblong,  smooth,  not  tuberded. 
Numerous  species  of  tMs  genus  are  in  the  forests  of  South  India  and  Burma. 

Order  XY.   MALFIGHIAGEiE. 

Usually  climbing  shrubs  with  opposite  simple  leaves ;  exstipulate,  or 
stipules  inconspicuous.  Flowers  regular,  bisexual,  pentamerous,  usu- 
ally yellow,  white,  or  red.  Calyx  deeply  divided,  usually  with  one  or 
more  sessile  glands  outside  (eglandular  in  Aspidopterys),  Petals  free^ 
clawed  or  sessile,  toothed  or  entire.  Stamens  hypogynous,  10.  Ovary 
free,  3-ceIled  and  3-lobed ;  placentation  axile ;  ovules  solitary.  Fruit- 
carpels  1-3,  usually  winged  (samaroid).  Seed  exalbuminous. — Gren. 
PL  L  247 ;  Royle  111.  133  j  Wight  111.  i  136. 

Petals  clawed,  unequal ;  1  stamen  longer  than  the  rest ;  style 

one  ;  carpels  winged  at  the  end         .  .  .  .1.  Hiptage. 

Petals  sessile ;  all  stamens  equd ;  styles  3 ;  carpels  winged  all 

round     .        .  .  .  .2.  Asfidofterts. 

1.  HIPTAGE,  Gsertner. 

Climbing  shrubs,  with  opposite,  coriaceous,  entire  leaves,  without 
stipules.  Calyx  5-parted,  with  a  large  oblong  gland  outside,  adnate  to 
pedicel  and  calyx.  Petals  5,  unequal,  unguiculate,  silky.  Stamens  10, 
dedinate,  all  antheriferous,  one  much  longer  than  the  rest.  Ovary  3- 
lobed ;  style  1,  filiform.  Fruit  of  1-3  samaras,  connate  at  the  base, 
and  terminating  in  long  wings. 

1.  H.  Madablota,  Gsertn. ;  W.  &  A.  Prodr.  107.— Syn.  Ocertnera  race- 
mo8a,  Boxb.  Cor.  pL  t.  18  ;  FL  Ind.  iL  368.  Vem.  Kampti,  C.P. ;  Mad 
maltiy  aita  lagtUa,  N.W.P. ;  Undra,  chopar,  benkar,  khumb,  Pb.  hills ; 
Chcibuk  churi,  Pb.  plains  ;  Halad-wail,  Mahratta. 

A  large  climbing  shrub.  Leaves  glabrous,  elliptic  or  elHptic-oblong, 
acuminate,  4-6  in.  long,  on  short,  channelled  petioles,  penniveined^  main 
lateral  nerves  arcuate,  4-6  on  either  side  of  midrib.  Flowers  showy,  f  in. 
across,  white  and  yellow,  in  large  terminal  panicles ;  pedicels  articidate, 
with  2  subulate  bracts  in  the  middle.  Carpels  3,  wings  oblanceolate, 
unequal,  one  about  2  in.  long,  the  two  others  shorter. 

Common  in  ravines  and  moist  places  in  most  parts  of  India.  Often  on  Sal 
trees.  Sub-Himalavan  tract  to  Indus,  ascending  to  30()0  ft  Mt  Aboo,  Burma. 
Ceylon.    China.    I^L  Jan.-March.    Fr.  May.    Bark  bitter. 

2.  ASPIDOPTBBYS,  A.  Jussieu. 

Climbing  shrubs,  with  opposite,  entire  leaves,  without  stipules.  Calyx 
5-parted,  without  a  gland.  Petals  5,  equal,  not  clawed.  Stamens  10, 
equal,  all  antheriferous.  Ovary  3-lobed ;  styles  3,  short.  Fruit  of  3 
samaras ;  the  seed  in  the  middle  of  a  circidar,  oblong,  or  ovate  membran- 
ous wing. 

1.  A.  lanuginosa,  A.  Juss. — Syn.  Hircea  lanuginosay  WalL  PL  Aa 
Har.  i  13. 
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A  laige  climber.  Leaves  cordate  or  ovate-cordate,  long-acuminate,  4-6 
in.  long  'j  petiole  f  in.  long.  Under  side  of  leaves,  young  shoots,  and  in- 
florescence clothed  with  soft,  grey,  silky  tomentum.  Flowers  ^  in.  across. 
Ovaries  tomentose,  with  long  white  hairs.    Wings  of  fruit  oval,  1^  in.  long. 

Nepal,  Kamaon  (to  4000  ft.),  Dehra  Doon.    Fl.  June. 

A,  ntUans,  A.  Juss. — Svn.  Hircea  nutans^  Roxb.  FL  Ind.  ii.  447  ;  W.  &  A. 
Prodr.  108.  is  similar,  but  has  glabrous  leaves  and  longer  petioles.    Bengal 

A.  RoxburghianOy  A.  Juss. — syn.  Triopteru  indica,  Koxb.  Cor.  pL  t.  160  ; 
Hiraa  indica^  Roxb.  Fl.  Ind.  ii.  448,  W.  &  A.  Prodr.  108 — ^has  glabrous  leaves, 
ovary  with  short  ham,  and  oblong  fruit- wings.  South  India,  Bengal,  Nepal, 
Burma. 

Okdeb  XVI.   GERANIAGEiE. 

Herbs  or  shrubs,  rarely  trees,  with  opposite  or  alternate  leaves.  Flowers 
bisexual.  Sepals  5,  rarely  fewer,  iree  or  more  or  less  connate.  Petals 
as  many  as  sepals  or  wanting,  hypogynous  or  perigynous,  imbricate  or 
contorted.  Stamens  generally  twice  the  number  of  petals ;  anthers  versa- 
tile, 2-celled,  without  connective,  the  cells  parallel,  dehiscing  longitudin- 
ally. Ovary  of  3-5  carpels,  3-5-celled  and  -lobed,  the  carpels  adnate  to  the 
axis  below  ;  ovules  1  or  2  in  each  cell,  rarely  numerous  (as  in  Averrhoa). 
Fmit  various  ;  albumen  scanty  or  none. — Gen.  PL  i.  269  ;  Royle  111.  152  ; 
Wight  IlL  i.  160  (Oxalidece). 

1.  AVEKRHOA,  Linn. 

Trees  with  alternate,  imparipinnate  leaves,  without  stipules.  Flowers 
in  cymose  panieles,  smaU,  regular.  Sepals  5,  imbricate.  Petals  5,  hypo- 
gynous, contorted.  Stamens  10,  slightly  connate  at  the  base,  5  shorter, 
5  longer.  Ovary  5-lobed,  5-celled  ;  styles  distinct,  with  capitate  stigmas ; 
ovules  numerous  in  each  cell.  Fruit  oblong,  fleshy,  indehiscent.  Seeds 
2-5  in  each  cell,  with  or  without  arillus;  embryo  straight,  with  thin 
foliaceous  cotyledons  in  a  fleshy  albumen. 

Leaflets  ovate,  acnmlDate,  2-5  pair  ;  fruit  acutely  angled  ;  seeds 

arillate  .  ,     1.  A,  Carambola, 

Leaflets  oblong,  acuminate,  5-12  pair;  fmit  obtusely  angled; 

seeds  without  arillns  .  .  ,    2,  A.  BUvmbi, 

1.  A.  Oairaiiibola,  Linn.  ;  Eoxb.  Fl.  Ind.  ii.  450 ;  W.  &  A.  Prodr. 
141. — Sans.  Karmara,  karma-ranga,     Vem.  Kamaranga. 

A  tree,  with  close,  thick-set,  drooping  branches ;  leaflets  subopposite, 
pale  beneath,  glabrous  or  slightly  pubescent,  ovate,  acuminate,  2-5  pair ; 
petiolules  short,  pubescent.  Flowers  small,  variegated  with  white  and 
purple,  in  panicles,  generally  axillary,  sometimes  from  the  old  wood. 
Calyx  glabrous.  The  5  shorter  stamens  usually  very  minute,  and  wholly 
without  anthers,  or  occasionally  1  or  2  of  them  longer,  with  small 
brown  anthers.  Fruit  obovoid-oblong,  3  in.  long,  with  acute  angles,  yel- 
low. Funicle  of  seed  dilated  into  a  fleshy,  bilabiate,  irregularly-cut 
anlluB. 

Native  country  unimown,  probably  in  the  Indian  Archipelago.  Cultivated 
on  account  of  its  fruit  for  ages  in  tropical  and  subtropical  India,  as  far  north  as 
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Lahore.  Produces  fruit  at  Hoshiarpur.  FL  H.  and  R.S.  Fruit  C.S.  Two 
varieties  cultivated  in  Bengal,  one  with  acid,  the  other  with  sweet  fruit.  The 
leaves  are  sensitive. 

2.  A.  Bilimbi,  Linn. ;  Roxb.  ii.  451 ;  W.  &  A.  142 ;  Bedd.  FL  Sylv. 
t.  117. — Vern.  Bilimhiy  helambu^  blimbu^  anvalla, 

A  small  tree ;  leaflets  subopposite,  pubescent,  oblong,  acuminate,  3  in. 
long,  6-14  pair,  on  short  pubescent  petiolules.  Flowers  J  in.  long,  dark 
brownish  purple,  in  panicles  on  the  old  wood  of  stem  and  branches. 
Calyx  and  branches  of  inflorescence  with  dense  ferruginous  pubescence. 
All  stamens  generally  antheriferous.  Fruit  oblong,  2  ih.  long,  with  ob- 
tuse angles,  yellow.     Seeds  without  arillus. 

Cultivated  and  run  wild  in  tropical  India.  Native  country  unknown.  Fl. 
H.S.    Fr.  R.S.    Fruit  acid,  pickled  or  preserved  with  sugar. 

Ordbr   XVIL    BUTAGEiE. 

Shrubs  or  trees,  rarely  herbs,  generally  aromatic,  with  alternate  or  more 
rarely  opposite,  compound  or  simple  exstipulate  leaves,  dotted  with  trans- 
lucent glands.  Sepals  4-5,  free  or  connate.  Petals  same  number  as 
sepals,  hypogynous  or  perigynous.  Stamens  as  many,  or  twice  as  many, 
as  petals ;  anthers  generally  versatile,  2-celled.  Disc  annular,  cylindri- 
cal or  elongated,  between  stamens  and  ovary.  Carpels  4-5,  mostly  con- 
nate. Seeds  oblong  or  reniform,  with  or  without  albumen ;  embryo 
large;  cotyledons  fleshy  or  foliaceous. — Gen.  PL  i.  278;  Royle  HL  129, 
157 ;  Wight  IlL  i.  104,  165  (Aurantiacece,  Zanthoxylece). 

Carpels  more  or  less  distinct ;  flowers  unisexual         .        .        .1.  Zanthoxtlum. 
Carpels  connate ;  ovules  1-2  in  each  cell. 
Petals  imbricate ;  stamens  8-10. 
Style  deciduous  ;  leaves  imparipinnate. 
Thorny  shrubs;  leaflets  opposite  ;  common  petiole  winged    2.  Limonia. 
Unarmed  shrabs  ;  leaflets  alternate  or  subopposite ;  com- 
mon petiole  terete. 
Stamens  10  ;  likments  subulate  ;  leaflets  alternate     .     3.  Mitrbata. 
StasAens  8-10  ;  filaments  dilated  ;  leaflets  subopposite    4.  Clausena. 
Style  short,  persistent ;  leaves  1-5  foliokte        .        .        .6.  Gltcosmis. 

Petals  valvate  ;  stamens  4-6 6.  Skimmia« 

Carpels  connate ;  ovules  numerous. 

Leaves  simple  ;  stamens  20-60              .....     7.  Citbtts. 
Leaves  imparipinnate ;  stamens  10-12          «        .        .        .8.  Feronla. 
Leaves  trifoUolate  ,*  stamens  80-60 9.  ^gle. 

Toddalia  acideata,  Pers. ;  Wight  IlL  1 66 ;  syn.  Scopolia  acaleata,  Roxb.  FL  Ind. 
i  616, — IB  a  thorny  scandent  shrub,  with  3-foliolate  leaves,  and  oraj^-coloured 

Eungent  berries,  5-grooved  and  5-8eeded.     South  India,  Eamaon  {KanJ),  found 
y  Madden  in  Mairwara  (Dalian,  lahavi). — As.  Soc.  Joum.  xvii.  pt.  L  404. 

1.  ZANTHOXYLUM,  Linn. 

Leaves  alternate,  imparipinnate.  Flowers  unisexuaL  Calyx  3-5-lobed, 
imbricate.  Petals  3-5,  or  none.  Male  flowers :  stamens  3-5,  round  a 
rudimentary  ovary;  anthers  versatile.  Female  flowers :  carpels  1-5,  oblique, 
1 -celled,  2  ovules  in  each  cell ;  styles  lateraL  Fruit-carpels  distinct, 
1-5,  dry  or  drupaceous,  1 -seeded,  splitting  in  2  valves.     Seeds  with  a 
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filifonn  fiinicle,  and  black  crustaoeons  testa,  often  coyered  by  a  tTiin  fleshy 
epidermis ;  albumen  fleshy,  enclosing  a  straight  or  curved  embryo,  with 
romid,  flat,  foliaceous  cotyledons/ 

1.  Z.  alatnm,  Roxb.  FL  Ind.  iii  768.— Syn.  Z,  TiostUe,  WaU.  Vem, 
Timlury  fimur,  nmur^  tlmru,  darmar,  ivrrnal,  tezmal^  tezbal,  tiswaL 

Aculeate,  with  strong,  smooth,  nearly  straight  prickles  on  branches, 
petioles,  and  midrib  of  leaflets,  the  prickles  on  branches  often  surrounded 
at  the  base  by  a  ring  of  cork;  2  prickles  at  the  base  of  petiole  in  the  place 
of  stipules.  Leaves  alternate,  imparipinnate ;  common  petiole  winged ; 
leaflets  opposite,  mostly  2-4  pair,  sessile,  lanceolate,  more  or  less  indi&- 
tinctly  serrate,  pellucid-punctate.  Flowers  small,  yellow,  on  lateral  pan- 
ides;  peduncles  and  pedicels  pubescent;  bracts  smalL  Calyx  with  6-8 
acute  segments.  Petals  none.  Filaments  6,  7,  or  8,  much  longer  than 
calyx.  Fruit-carpels  1,  2,  or  3,  reniform  or  ovoid,  on  short  stalks,  reddish, 
of  the  size  of  a  small  pea  when  fresh. 

Outer  Himal^a,  from  the  Indus  to  Bhutan,  ascending  to  6000  ft.,  Kasia 
hill&  In  the  N.W.  Himalaya  chiefly  in  hot  vjdleys.  JFL  April-July ;  fruit 
ripens  Aug.-October. 

Usually  a  shrub,  at  times  a  small  tree  20  ft.  high,  with  a  short,  straight  trunk 
8  ft  girta,  short,  stiff,  bushy  branches,  forming  a  small  roundish  thin  head  of 
dark-green  foliage.  Every  part  of  the  plant  possesses  a  peculiar  aromatic  pun- 
gency. Bark  of  larger  branches  thin,  darx  brown,  even,  scabrous,  with  small  white 
specks,  that  of  the  trunk  cinereous  and  smooth.  Wood  whitish,  close,  even- 
grained,  hard,  heavy,  strong,  used  for  walking-sticks  and  clubs.  Tooth-brushes 
axe  made  of  the  branches.  The  aromatic  pungent  fruit  is  used  as  a  remedy  for 
toothache,  and  as  a  condiment ;  bruised,  it  is  put  into  unwholesome  water  to 
make  it  good.    The  bark  is  used  for  intoxicating  iish. 

Z.  oxyphyUumj  Edgew.  Trans.  Linn.  Soc.  xx.  42,  a  straggling  shrub,  often 
climbing  over  tall  forest -trees,  has  larger  leaves  ;  leaflets  6-8  pair,  serrate ; 
common  petiole  not  winged  ;  flowers  in  compact  terminal  panicles,  shorter  than 
leaf.  Carpels  red,  ^  in.  diauL,  often  4  ripemng.  GarhwaL  Kamaon.  Nepal 
Sikkim.    iKasia.    Shady  forests,  6000-8000  ft. 

Zanthoxylum  Clava  fferculis,  Linn.,  the  prickly  yellow  wood  of  Jamaica,  is 
a  large  West  Indian  timber-tree  with  beautiful  close-grained  wood^  used  for 
Inmiture  and  inlaid- work. 

2.  LIMONIA,  Linn. 

Leaves  alternate,  imparipinnate  or  3-foliolate ;  leaflets  opposite.  Flowers 
bisexual  Calyx  i-  or  5-cleft.  Petals  4  or  5,  oblong,  imbricate.  Stamens 
8  OT  10,  free;  filaments  subulate ;  anthers  versatile.  Ovary  4-5-celled,  on 
an  annular  or  elongated  disc  ;  style  deciduous ;  ovules  I  or  2  in  each  cell 
Fruit  baccate,  1-4-celled ;  seeds  1-4,  surrounded  with  mucilage ;  embryo 
straight;  radicle  short,  conical;  cotyledons  fleshy,  plano-convex;  albumen 
nona 

1.  L.  addiasiina,  Linn. ;  W.  &  A.  Prodr.  92. — Syn.  L.  crentdata, 
Eoxb.  Cor.  PL  t  81,  FL  Ind.  ii.  381.     Vem.  Belt,  North-West  Prov. 

Glabrous,  armed  with  straight  thorns  ^  inch  to  1  inch  long,  mostly 
axillary.  Leaves  alternate,  imparipinnate ;  common  petiole  broadly  winged, 
foliaceous;  leaflets  commonly  5  to  9,  sessile,  ovate-lanceolate,  like  the 
wings  of  the   petiole  crenate  and  pellucid-punctate.      Flowers  white, 
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fragrant,  in  short  axillary  racemes,  frequently  bearing  1  or  2  leaves.  Calyx 
4-cleft.  PetsJs  4,  oblong,  more  than  twice  the  length  of  calyx,  pellucid- 
punctate.  Stamens  8,  nearly  equal  Ovary  oblong,  obtuse,  4-celled; 
ovules  1  in  each  cell,  pendulous;  stigma  capitate,  obtuse.  Berry 
globose,  fleshy,  black  when  ripe,  less  than  J  inch  diam. ;  seeds  1-4. 

Outer  Himalaya,  from  the  Sutlej  to  Garhwal,  ascending  to  4000  ft.  Assam. 
Bengal.    South  India.    Hardy  in  England.    Fi.  April,  May. 

A  shrub  8  to  10  ft.  high  ;  in  favourable  conditions  a  small  tree  16  to  18  ft., 
with  a  short  trunk  18  in.  girth,  and  a  small,  elegant  oval  head.  Bark  cinere- 
ous, rugose :  wood  yeUow,  very  handsome,  hard,  close-grained,  worthy  of  atten- 
tion for  the  lathe  ;  used  for  axles  of  oil-presses,  rice-pounders ;  good  fueL 
Pulp  of  fruit  flesh-coloured,  exceedingly  acid ;  an  article  of  commerce  in  Mala^ 
bar  ;  considered  protective  against  contagion,  and  an  antidote  to  venomous 
poisons. 

3.  MUBBAYA,  Linn. 

Unarmed  shrubs  or  trees.  Leaves  alternate,  imparipinnate,  with  alter- 
nate leaflets.  Flowers  bisexuaL  Calyx  5-cleft.  Petals  5,  free,  imbricate. 
Stamens  10,  free  ;  alternate  shorter,  filaments  subulate.  Ovary  on  a  more 
or  less  elongated  disc,  2-5-celled,  attenuated  into  the  style,  which  is 
eventually  deciduous;  ovules  1  or  2  in  each  cell  Fruit  a  l-2-8e6ded 
berry.     Seeds  without  albumen;  cotyledons  plano-convex 

Nearly  glabrons  ;  leaflets  usually  6-7  .  1.  M.  exotica. 

Pubescent,  leaflets  usually  10-25  .        .  2.  if.  KasmgiL 

1.  M.  exotica,  L. ;  Roxb.  Fl.  Ind.  iL  374  ;  W.  &  A.  Prodr.  94 ;  Wight 
Ic.  t.  96. — Syn.  M,  panicvlata.  Jack ;  Dalz.  &  Gibs.  Bombay  FL  29. 
Vem.  Kaminif  Beng.;  Marchula,  jiUi,  Kamaon. 

A  shrub  or  small  tree,  evergreen,  with  ash-coloured  bark ;  glabrous,  or 
young  parts  pubescent.  Leaflets  usually  5-7,  shortly  petiolulate,  ovate  or 
obovate,  entire,  frequently  oblique  at  base,  1-2  in.  long,  thinly  coriaceous 
and  shining.  Flowers  white,  fragrant,  in  short  terminal  and  axillary 
corymbs.  Petals  linear  or  cuneate,  many  times  longer  than  calyx  Ovary 
linear,  2-celled;  style  filiform;  stigma  capitate.  Berries  red,  acuminate 
at  both  ends,  2-seeded.  Varies  with  many-flowered  corymbs,  and  with 
few,  sometimes  solitary  flowers. 

Outer  Himalaya  from  the  Jumna  to  Assam,  ascendmg  to  4500  ft.,  hillv  parts 
of  the  Oudh  forests,  Behar,  South  India,  and  Burma.  Wood  close-grained,  hard, 
white,  has  been  used  for  wood-engraving.  Cultivated  in  gardens  throughout 
India.    FL  May-Sept    Fr.  Oct-Feb. 

2.  M.  Koanigii,  SprengeL — Syn.  Bergera  Kcenigii,  Linn. ;  Eoxb.  FL 
Ind.  ii.  376  ;  Cor.  PL  1 1 12  ;  W.  &  A.  Prodr.  94.  Vem.  Oandla,  gandela^ 
gdndla,  gdndi,  gant,  gani^  boiodla,  Ph.,  N.W.P.;  Harris  Kai-mm,  Oudh  ; 
Barsanga^  Beng. 

Pubescent.  Leaflets  10-25,  oblique  at  base,  ovate-lanceolate,  short-peti- 
olulate,  about  1  in.  long.  Flowers  white,  in  terminal  corymbose  panicle& 
Calyx  persistent ;  segments  short,  triangular.  Petals  oblong,  dotted,  4-5 
times  longer  than  calyx.  Anthers  short,  cordate.  Ovary  2-ceUed ;  style 
short,  cylindrical ;  stigma  capitate,  sulcate.  Fruit  ovoid,  black  when  ripe, 
surface  rugose ;  seeds  embedded  in  mucilaginous  fluid. 


3furr€^a,]  XVII.   BUTACE^  49 

Cater  Hima^va,  from  the  Ravi  to  Assam,  ascending  to  4000,  sometimes  to 
5000  ft. ;  Oudh,  Uorakhpur,  not  common  in  the  Central  Provinces.  Common  in 
Ben^  and  South  India.  Leaves  renewed  in  March  and  April ;  fl.  from 
Apnl  onward  ;  froit  ripens  June  January.  Fruit  aromatic,  astringent ;  pulp 
with  a  subacrid  white  juice. 

A  small,  elegant  tree,  12-15  ft  high,  with  a  short  trunk  to  18  in.  girth,  a 
Toxmd,  close,  shady  crown,  with  bright  green  foliage.  All  parts  of  the  plant  have 
a  peculiar,  powerful,  rather  disagreeable,  aromatic  odour,  whence  most  of  the 
native  names.  Bark  thin,  purplish  brown,  smooth,  partly  reticulate,  the  old 
bark  exfoliating  in  flat,  nearly  4-8ided,  hard  scales.  Wood  close-,  even-grained, 
hard,  durable,  employed  for  agricultural  implements.  Cultivated  for  the 
sake  of  its  leaves,  which  are  used  to  flavour  curries. 

4.  CLAnSENA,  Burm. 

Unanned  shrubs  or  trees,  with  alternate,  imparipinnate  leavea  Flowers 
bisexual  Calyx  4-5-toothed,  or  -lobed.  Petals  4-5,  free,  slightly  imbricate. 
Stamens  8-10,  free;  filaments  dilated.  Ovary  on  a  short  raised  torus, 
2-5-celled ;  style  at  length  deciduous ;  ovules  2  in  each  cell.  Fruit  a 
1-5-celled  and  -seeded  berry. 

1.  C.  pentaphylla,  DC. — Syn.  Amijris  pentaj)hylla,  Roxb.  Fl.  Ind. 
iL  247.  Vem.  Rnttanjotey  surjmvkha^  Khyrigarh;  Tei/rur^  Gonda 
(Oudh). 

A  deciduous  shrub,  extremities  sUky  tomentose;  full-grown  leaves  pu- 
bescent. Leaflets  5-7,  leaflets  subopposite  or  alternate,  ovate  or  ovate- 
lanceolate,  acuminate,  4-6  in.  long,  short-petiolulate.  Main  lateral  nerves 
prominent^  numerous,  anastomosing  by  conspicuous  intramarginal  veins. 
Floweis  yellowish,  in  terminal,  hairy  cymose  panicles.  Berry  ovoid,  ver- 
racoeey  pale  orange,  ^  in.  long. 

Sub-Himalayan  tract,  Eamaon,  and  Nepal.  Sal  forests  of  the  Doons  and  of 
Oadb.  Fl.  April,  May.  Fruit  ripens  Nov.  The  bruised  leaves  are  highly 
aromatia 

5.  GLYCOSMIS,  Correa. 

Unarmed  shrubs  or  trees  with  imparipinnate  or  unifoliolate  leaves. 
Flowers  bisexual,  smaU.  Calyx  5-partite.  Petals  5,  free,  imbricate. 
Stamens  10,  free,  alternately  shorter.  Ovary  sessile,  or  on  a  very  short 
stipe,  with  5  (or  fewer)  cells ;  ovules  solitary ;  style  very  short  and 
thick,  continuous  with  the  ovary,  persistent.     Fruit  1-  or  few-seeded. 

1.  O.  pentaphylla,  DC. ;  W.  &  A.  Prodr.  93. — Syn.  Limonia  pefivta- 
phf/Ua,  Roxb.  Cor.  PL  t.  84;  FL  Ind.  ii.  381.  Vem.  Ban-nimhi  (mid 
lemon)y  pUru  potala,  N.W.P. ;  GHrgittiy  Oudh ;  Kirmira,  Bomb. 

A  small,  evergreen,  erect  shrub,  wholly  glabrous,  exceedingly  variable  in 
its  foliage.  Leaves  generally  with  3-5  leaflets,  often  unifoliolate ;  lateral 
leaflets  alternate  or  subopposite.  Leaflets  ovate-lanceolate,  ovate  or  obo- 
vate,  acaminate,  4-12  in.  long,  penninerved ;  main  lateral  nerves  distinct, 
but  not  prominent,  joined  by  inconspicuous  intramarginal  veins.  Flowers 
white,  fragrant,  in  erect  terminal  or  lateral  panicles.  Berries  subglobose, 
white,  pinky  or  blue,  somewhat  compressed,  ^  in.  across. 

D 
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Common  in  South  India,  Ceylon,  Burma,  Bengal.  Oudh  forests,  forming  thick 
undergrowth  in  parts.  The  ripe  fruit  is  eaten.  FL  spring,  autumn,  and  nearly 
throughout  the  year. 

6.  SKIMMIA,  Thanberg. 

1.  B.  Laureola,  Zuccarini. — Syn.  Lhnonia  JLaureola,  Wall.  PL  As. 
rar.  t.  245  ;  Anquetilia  Laureola,  Jacquem.  Voy.  Bet  t.  161.  Vem.  JV«r, 
harniy  Pb.     Nehar,  gurl  pata,  Kamaon. 

A  smaU,  wholly  glabrous,  shrub ;  leaves  alternate,  lanceolate  or  oblan- 
ceolate,  coriaceous,  entire,  often  approximate  near  the  ends  of  branches, 
midrib  prominent,  without  conspicuous  secondary  nerves.  Flowers  white, 
in  erect,  compact,  terminal  panicles.     Drupes  subglobose,  ^  in.  across. 

Himalaya,  Indus  to  Bhutan,  alt.  6000-11,000  ft.  Afghanistan.  FL  April, 
May.    Fruit  Oct.    The  leaves  have  an  orange-like  smell  when  crushed. 

7.  CITBUS,  Linn. 

Evergreen  shrubs  or  trees,  armed  with  axillary  thorns ;  wood  close-  and 
even-grained.  Leaves  alternate,  simple  (unifoliolate),  glandular-dotted, 
coriaceous;  petiole  often  winged.  Flowers  white,  or  tinged  with  red, 
sweet-scented.  Calyx  cup-shaped,  4-5  cleft.  Petals  4-5,  rarely  more, 
thick,  with  glandular  dots,  imbricate  in  bud.  Stamens  20-60;  filaments 
flat,  more  or  less  connate  in  bundles ;  anthers  oblong.  Ovary  many-celled, 
on  a  large  annular  or  cup-shaped  disc;  style  terete,  deciduous,  with  a  capi- 
tate, lobed  stigma;  ovules  axile,  biseriate,  4-8  in  each  cell.  Fruit  globose 
or  oblong,  succulent,  indehiscent,  divided  into  9-15  cells  by  membranous 
dissepiments,  the  cells  with  numerous  transverse  vesicles,  filled  with 
sweet  or  more  or  less  acid  juice ;  the  rind  fiill  of  vesicles  or  glands,  filled 
with  aromatic  essential  oil.  Seeds  few  in  each  cell ;  testa  leathery;  albu- 
men none ;  embryo  straight,  with  a  short  radicle,  and  thick,  fleshy, 
oily  cotyledons.     Often  2  or  3  embryos  in  one  seed. 

Young  shoots  and  leaves  perfectly  glabrous ;  transverse  vesicles 

of  pulp  concrete.  • 

Young  shoots  purple ;  petals    generally  tinged  with  red ; 

flowers  often  unisexual ;  stamens  20-40 ;  fruit  globose, 

ovoid  or  oblong,  often  terminated  by  a  knob    .  .    1.  (7.  mediea, 

Younff  shoots  whitish ;  petals  white ;  flowers  bisexual ;  stamens 

20-80 ;  fruit  globose  or  flattened ;  pulp  sweet,  acid,  or  bitter    2.  C.  A  urafUium. 
Young  shoots  and  under  side  of  leaves  pubescent ;  transverse 

vesicles  of  pulp  distinct 8.  C  decumana, 

C7.  japonica,  Thunberg,  t?ie  Kvmquat,  with  small  globose  fruit  and  lanceo- 
late leaves,  as  well  as  the  other  Chinese  and  Japanese  species  and  forms,  cannot 
be  noticed  here. 

To  this  genus  belong  the  CitroTif  Lemon,  the  sweet  and  acid  Limef  the  sweet 
and  bitter  Orange,  the  Berqamoti  and  the  Shaddock,  most  of  which  are  culti- 
vated in  India,  and  some  of  which  are  found  wild  in  the  forests  of  the  outer 
Himalayan  valleys,  in  Sikkim,  E^amaon,  and  Oarhwal,  in  the  Easia  hiUs, 
the  Western  Ghats,  on  the  Pachmarhis  in  the  Satpura  range,  and  in  Burma. 
The  great  multitude  of  forms  of  this  widely  cultivated  genus  has  probably  arisen 
from  two  or  three  distinct  species,  and  the  study  of  the  wild  forms  of  Oranges 
and  Limes  in  India  may  throw  some  light  upon  the  origin  and  history  of  Sie 
cultivated  kinds.  At  present  it  seems  most  convenient  to  class  the  wild  and 
cultivated  forms  under  the  three  species  defined  above  ;  but  further  researches 
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may  eyentaally  alter  the  nomber  of  species,  and  modify  their  limits  and  char- 
acters. These  researches  should,  however,  comprise  not  only  the  apparentlv  in- 
digenous forms,  and  those  cultivated  in  Europe  and  India,  but  equally  Uie  large 
variety  of  Oranges  cultivated  in  China,  Japan,  and  Polynesia. 

A  few  introductory  remarks  regarding  the  classification  of  this  genus  may  not 
be  out  of  place.  Linneeus  established  two  species,  C.  medica,  with  linear  peti- 
ole^ comprising  the  Lime,  Lemon,  and  Citron ;  C.  Attrantium,  with  winged 
petioles,  comprising  the  sweet  and  bitter  Orange  and  the  Shaddock.  From  these 
Willdenow  separated  the  Shaddock,  C.  decumana  ;  and  Roxburgh,  FL  Ind.  iiL 
390,  added  C>  adda,  under  which  name  he  described  the  acid  Lemons  and  Limes, 
and  the  sweet  Limes  of  India  with  winged  petiole,  which  therefore  could  not 
be  classed  under  C.  medica  of  Linnssus.  (7.  inemUs,  the  small  unarmed  Orange 
of  China,  he  added  as  a  separate  species.  About  the  time  that  Roxburgh  wrote 
his  *  Flora  Indica,'  the  history  and  classification  of  the  cultivated  Oranges  was 
the  subject  of  careful  researches  by  two  botanists  in  the  south  of  Europe. 
Georges  Oallesio,  Sous  Pr^fet  of  Savona,  publii^ed  in  1811  a  small  octavo  vol- 
ume (Traits  du  Citrus)  containing  the  results  of  most  valuable  studies  and  ob- 
Bervations  made  by  him  in  the  district  of  Finale,  between  Nice  and  Genoa,  on 
the  Riviera  di  Ponente.  OaUesio  establishes  4  species  {Oitron,  Lenurn^  sweet 
and  bitter  Orange),  to  which  he  refers,  either  as  varieties  or  as  hybrids,  all  forms 
known  to  him.  A  few  years  later — in  1813 — A.  Risso,  Professor  of  [Natural 
Sciences  at  the  Lyceum  of  Nice,  published  in  the  20th  volume  of  the  '  Annales 
du  Museum  d'Histoire  Naturelle,'  his  ''  M^moire  sur  I'histoire  naturelle  des 
Grangers,  cultivds  dans  le  D^partement  des  Alpes  Maritimes.'*  His  classification 
agrees  in  the  main  with  that  of  Gallesio,  but  he  adds  the  sweet  Lime  (C7.  Limetta) 
as  a  5th  species  :  and  in  a  subseq^uent  work  which  appeared  in  1819,  with  mag- 
nificent illustrations  fRisso  et  Poiteau  Histoire  Naturelle  des  Orangers),  8  typ^es 
or  races  are  describea :  1.  G.  AuratUium,  the  sweet  Orange  ;  2.  C.  Biaaradia, 
the  bitter  Oran^  ;  3.  (7.  Bergamia,  the  Bergamot ;  4.  C.  Limetta,  tne  sweet 
Lime  (with  white  flowers) ;  6.  (7.  decumatui,  the  Shaddock ;  6.  C*  Lumioy  the 
sweet  Lemon  (flowers  tinged  with  red) ;  7.  O.  Limonumy  the  Lemon  ;  and  8.  C» 
mediooy  the  Citron.  This  classification  has  been  adopted  in  many  standard 
works.  A.  D^candolle,  however,  in  his '  Q^ographie  Botanique  raisonn^'  (1855), 
871,  expresses  his  opinion  that  the  principal  forms  may  be  reduced  to  3  species, 
C.  medtca,  C  Lim^onum,  and  C.  Auranttum,  with  the  addition,  as  a  doubtful 
species,  of  the  Shaddock.  This  arrangement  is  carried  out  in  Lowe, '  Flora  of 
Madeira'  (1868),  71 ;  but  he  adds  (7.  nohUis,  Lour.,  comprising  the  sweet  Oranges 
with  loose  skin  (the  Tangerine  and  Mandarin  Orange),  as  a  separate  species. 
Grisebach,  in  his  'West  Indian  Flora'  (1864),  132,  reverts  to  the  three  original 
species,  C.  mjedica^  Aurantium,  and  decwmxiTia;  and  this  is  the  arrangement 
which  1  have  here  adopted,  with  some  modification  of  the  specific  cluuracters. 
I  desire,  however,  to  state  at  the  outset,  that  the  characters  here  set  forth  do  not 
hold  good  in  the  case  of  all  cultivated  kinds  classed  under  these  three  species. 
Some  of  the  intermediate  forms  may  be  hybrids  ;  and  besides,  it  is  more  than 
probable  that  we  have  not  yet  arrived  at  the  correct  classification  of  this  genus. 
The  present  arrangement,  however,  seems  the  most  convenient  to  guide  and 
facilitate  farther  researches  in  India  on  this  interesting  subject 

1.  0.  medica,  Linn.  The  Citron,  LemoUy  sweet  and  acid  Lime.  Com- 
prises  C.  medica,  Limonum,  and  Lumia  of  Risso  and  Poiteau. 

Shrubs,  sometimes  trees,  generally  bearing  flowers  and  fruit  at  all,  or  at 
most,  seasons  of  the  year.  Young  shoots  glabrous,  purple.  Leaves  glab- 
rous, 3-6  in.  long,  oblong  elliptic  ovate  or  ovate-lanceolate;  petioles  naked 
or  winged.  Flowers  white,  generally  tinged  with  red,  small  or  middle- 
si^ed,  often  unisexual ;  stamens  20-40.     Fruit  ovoid,  oblong  or  globose. 
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usually  yellow  when  ripe,  skin  thick  or  thin,  with  or  without  a  knob, 
surface  even  or  rough. 

Wild  in  Burma  ;  Chittagong  (Hooker),  "  Sitakund  hill ; "  Kasia  (Hooker  and 
Thomson),  "  foot  of  hills,  ascending  to  4000  ft  ; "  Sikkhn  (Hooker  and  Thom- 
son), ^  hot  Yalleys,  ascendhig  to  4000  ft.,  fruit  like  a  lemon,  out  narrow-peaked, 
2  lb.  weight."  Uommon  in  Uie  Doons  between  Sardah  and  Jumna  ;  Pachmarhi 
hills,  in  deep  ravines,  and  here  and  there  on  the  Western  Ghats.  The  specimens 
of  the  wild  Limes  and  Citrons  in  India  which  I  have  had  an  opportunity  of 
examining,  have  oblong  oblong-elliptic  or  oblong-obovate  leaves,  3-5  in.  long, 
edge  crenate  or  blunt-serrate ;  petioles  short,  tmck,  unwinged,  or  longer,  and 
narrow- winged ;  flowers  in  racemes  of  5-20,  often  unisexual ;  number  of  stamens 
varying,  generally  between  20  and  30,  sometimes  more  than  30.  Fruit  often 
knobbed.  Royle,  lU.  129,  mentions  two  forms  found  by  him,  apparently  wild, 
in  the  Doons  of  the  N.  W.  Himalaya :  one  called  Bijouriy  with  the  characteristics 
of  the  Citron ;  the  other  called  Behari-NvmJbu^  or  Pahari  Kaguzij  with  those  of 
the  Lemon, — and  which  retain  their  difference  under  cultivation.  Madden  also, 
in  his  paper  on  the  Terai  and  outer  mountains  of  Kamaon,  mentions  '^  two 
species  of  Citrus,  probably  Litnonum  and  medicoy  J  amir  and  BijcairaJ^ — 
Joum.  As.  Soc.  xvii.,  pt.  i.  391.  Certainly  there  are  different  forms  amouR  the 
specimens  collected  oy  Royle,  by  Dr  Stewart,  myself,  and  others,  in  the  N.-W. 
Himalaya ;  but  they  require  further  investigation  on  the  spot :  and  for  the  pre- 
sent it  seems  more  convenient  to  unite  them  all  under  C»  meddca. 

Under  this  species  may  be  classed  the  following  cultivated  kinds : — 
a.  The  Citron.  CMraUer^  French ;  Cedro,  Ital. ;  Vimpura^  Sana ;  Utr^, 
otrqjy  Arab. ;  Bejaura,  Hind. ;  Begpura,  Beng.  {Karanphcdy  Kamaon.)  Leaves 
oblong ;  petiole  short,  naked  or  marginate ;  fruit  large,  oblong  or  obovoid, 
generally  terminating  in  a  blunt-pointed  beak,  or  irregularly  shaped ;  surface 
warty,  rarely  even;  rind  thick,  very  aromatic,  tender;  pulp  scanty,  subacid. 
Cultivated  in  many  parts  of  India — Assam,  Calcutta,  Chota  Nagpore,  North- West 
India,  Bombay  ;  also  in  Persia.  The  Chinese  place  the  fragrant  fruit  on  dishes 
to  perfume  the  air.  Madeira  and  the  south  of  Europe  export  candied  Citron, 
the  thick  fragrant  rind  preserved  in  sugar.  Lowe  (Flora  of  Madeira)  retains 
the  Citron  as  a  distinct  species,  characterised  by  oblong  leaves,  short  unwinged 
petioles,  and  numerous  flowers  in  a  cluster.  Mr  Lowe's  classification  is  based 
on  lon|;-continued  study  of  the  plants  cultivated  in  Madeira,  and  it  is  not  im- 
possible that  it  may  eventually  be  foimd  to  be  correct  in  this  respect, 

6.  The  Lemon.  lAmoniery  more  generally  Citronniery  Frcaich ;  Limone, 
ItaL ;  Oitrone,  German  ;  Bara  nlnibu,  Hind. ;  Koma  Nebu,  Beng.  Leaves 
ovate  ;  petioles  marginals  or  winged  ;  fruit  middle-sized,  ovoid,  yellow,  knobbed  ; 
rind  thm  ;  pulp  abundant,  very  acid.  Cultivated  abundantly  in  the  south  of 
Europe.  Citric  acid  is  made  of  it  In  Madeira  the  Lemon  grows  into  a  tree 
20-30  ft.  high,  and  is  in  flower  and  fruit  from  Oct-May. 

c.  The  Acid  Limb  of  India.  C.  acida,  Roxb.  1.  c.  390 ;  Ic.  Roxb.  in  Herb. 
Kew.  Jamblra,  Sans. ;  Limu,  Iwumriy  Arab. ;  Lebu,  nebu,  hmbUf  nlmbu,  Beng., 
Hind.  Leaves  oval ;  petioles  winged,  many  times  shorter  than  leaf ;  wings  lin- 
ear or  obovate.  Flowers  small,  in  short  racemes  ;  petals  generally  4.  RoiS)Uigh 
describes  seven  varieties,  of  which  the  two  small  thin-skinned  kinds,  yellow 
when  ripe,  with  an  abundance  of  pale,  sharp  acid  juice,  are  the  most  generally 
cultivated.  (Fati  N'ebu,  the  small  round  Lime ;  and  Kagvji  Nebu,  Kaghzi 
Nlmbuy  the  small  long  Lime.)  A  third  kind,  the  large  acid  Lime,  is  grown  in 
Burma  and  in  Bengal  XKamarali-N tku), 

d.  The  Sweet  Lime  of  India,  MiOia  Nt^.  {Amritphal,  Kamaon.)  Com- 
monly cultivated  in  most  parts  of  India  and  Burma.  JVuit  globose,  smooth,  3-5 
in.  diam.,  thin-skinned,  with  an  abundance  of  sweet,  not  aromatic,  juice.    Ripens 
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at  different  seasons,  but  principally  in  summer.  It  is  a  matter  for  further  in- 
qiiiiy  whether  all  kinds  of  Indian  sweet  Limes  should  be  referred  to  ttds  species 
The  sweet  Limes  cultivated  in  Fiance  and  Italy  are  referred  by  Risso  and  Poiteau 
fkartly  to  C,  Litnetta,  with  white  flowers,  partly  to  C.  Lumuij  with  the  flowers 
tinTOd  wi^  red.  Voigt,  Hort  Suburb.  Calc.  142,  refers  the  Indian  sweet  Lime 
toC.LimeUcu 

2.  0.  Anxaatinm,  Linn.  The  bitter  and  atoeet  Orange,  and  the  Berga- 
moL  Comprises  C,  Auraniium,  Bigaradia,  Bergamia^  and  Limetta  of 
Risso  and  Poiteau. 

Trees,  rarely  shrubs,  bearing  flowers  and  fruit  generally  at  one  season 
of  the  year  only.  Toung  shoots  glabrous,  greenish  white.  Leaves  glab- 
rous, 3-6  in.  long,  elliptic  or  ovate,  acuminate ;  petioles  naked  or  winged, 
-wings  often  obovate,  as  large  as  the  leaf,  or  nearly  so.  Flowers  pure 
irhite,  middle-sized,  bisexiud;  stamens  20-30.  Fruit  globose,  often  de- 
pressed, generally  orange-colouied,  ripe  in  India  generally  Dec-MaroL 

Orange-trees  have  been  found  wild  or  apparently  wild  in  the  Kasia  hills 
(Hooker  and  Thomson),  between  4000  and  3000  ft.,  with  globose  fruit,  winged 
and  unwinged  petioles,  and  acute  or  obtuse  leaves ;  in  Sikkim  ^Hooker  and 
Thomson),  alt  1000  ft.,  with  unwinged  petioles,  and  oblong-eUiptic  acuminate 
leaves  ;  in  Kamaon  (Strachey),  at  Bagesar,  3000  ft.,  with  unwinged  petioles  ; 
in  Gkurhwal  (Thomson),  at  2000  ft.,  with  globose  fruit,  naked  or  marginate 
petioles,  and  oblong-lanceolate  acuminate  leaves. 

Under  this  species  may  be  classed  the  following  cultivated  kinds  :— 

a.  The  Bitter  or  Seville  Orange.    C.  Bigaradioy  Hisso  et  Poiteau.    Bi- 

faradiery  French ;  Arando  forte,  Italian ;  Pojnerame,  German ;  Naranj,  Arab, 
^etiole  generallv  wmged  ;  flowers  larger  and  more  strongly  scented  than  those 
of  the  sweet  Orange ;  rind  of  fruit  very  aromatic ;  pulp  not  sweety  bitter 
or  austere.  Not  extensively  cultivated  in  India.  Qrown  in  Isjge  orchards  on 
the  island  of  Sardinia,  in  Spain,  and  elsewhere  in  the  Mediterranean  region, 
mainly  on  account  of  the  flowers,  from  which  the  essential  oil  of  Ol»nges  is 
distilled.  In  the  south  of  Europe  the  bitter  Orange  is  more  hardy  than  the 
Bweet  Orange,  and  this  again  is  more  hardy  than  the  Lemon. 

6.  The  Sweet  Orange.  C  Aurantium,  Risso  et  Poiteau.  Oranger,  French ; 
Arancio  dolce,  poriogallo,  Italian ;  FortogcUlo,  Greek ;  Apfdkne,  German ; 
Nagaranga^  Sans. ;  ISfaram,  Arab. ;  Narangi,  naringi,  sangtara,  sunthura, 
humla  nebu,  Hindi  and  Bengali.  Petiole  naked  or  winged ;  pnlp  sweet, 
yellow,  sometimes  red,  in  a  loose  or  adhering  rind.  The  sweet  Orange  does 
not  come  to  perfection  in  all  parts  of  India.  In  Lower  Bengal  it  does  not 
fruit  at  all,  or  does  not  bear  freely,  and  the  fruit  is  dry  and  austere.  Calcutta 
is  supplied  from  the  valleys  of  the  Easia  hills  north  of  Silhet  Delhi,  Nagpore, 
Aurungabad,  Sautgur  near  Vellore,  and  the  Northern  Circars,  are  famous  for 
their  Oranges ;  but  there  are  large  tracts  where  none  or  inferior  kinds  only  are 
produced.  In  India  the  fruit  generally  ripens  between  December  and  Mjarch, 
according  to  the  climate  of  the  locality.  A  varietv  which  flowers  twice  a-year 
(Feb.  and  July),  and  yields  two  crops — the  iirst  from  November  to  January, 
and  the  second  crop  in  March  and  April — ^is  grown  at  Nagpore  (Firminger's  Gar- 
dening, 2d  ed.,  p.  223).  The  sweet  Orange  Ib  grown  in  aSl  parts  of  the  Mediter- 
ranean r^on,  and  the  fruit  is  largely  exported  from  Sardinia,  Sicily,  the  Balearic 
Islands,  ^pain,  Portugal,  and  Madeira.  On  the  Kiviera,  the  cultivation,  which 
was  very  extensive  in  the  time  of  Gallesio,  has  declined  ;  and  in  many  cases 
the  bitter  Otange  has  been  substituted,  the  flowers  of  this  kind  being  more 
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profitable  there  at  present  than  the  fruit  of  the  sweet  Orange.  In  the  south  of 
Europe  tiie  Orange  attains  a  much  larger  size  than  in  India.  A  yield  of  3000 
to  5000  Oranges  per  tree  annually  is  not  rare.  Near  MOis,  on  the  island  of 
Sardinia,  there  are  trees  more  than  6  ft.  in  girth,  said  to  be  700  years  old.  The 
wood  of  the  Orange  is  hard,  close-,  and  even-ffrained,  yellowisn,  weighs  49  lb. 
when  seasoned,  and  65-70  lb.  when  green  (Slinner).  In  South  Europe  it  is 
used  for  turning,  engraving,  inlaid  and  cabinet  work,  and  excellent  walking- 
sticks  are  made  of  shoots  and  branches. 

In  favour  of  considering  the  sweet  and  bitter  Orange  as  distinct  species,  the 
fact  has  been  urged  that  in  some  districts  in  the  south  of  Europe  the  seed  of 
the  sweet  Orange  always  reproduces  its  own  kind  without  grafting.  R^ard- 
ing  the  fact  there  seems  to  be  no  doubt ;  Gallesio  affirms  it  as  the  result  oi  his 
researches  and  of  direct  experiments,  and  his  statements  are  confirmed  by  other 
information  of  a  later  date.  Gallesio  states  (1.  c  p.  32),  that  during  a  series  of 
years  he  had  sown  the  seeds  of  the  sweet  Orange  ;  that  tiiey  never  produced  bit- 
ter Oranges ;  and  that  during  a  period  of  60  years  no  instance  was  Rnown  to  the 
practical  gardeners  of  the  Finalais  of  a  bitter  Orange  having  been  produced  from 
the  seed  of  a  sweet  Orange-tree,  or  a  sweet  Oran^  having  arisen  from  the  seed 
of  a  Bigamdier.  In  the  last  chapter  of  his  book  he  relates  how,  in  the  severe 
winter  of  1709,  all  Orange-trees  in  Liguria  were  killed  ;  and  how,  to  replenish 
the  gardens,  nurseries  were  formed  with  the  seed  of  the  sweet  Orange.  The 
trees  thus  raised  were  grafted  according  to  old  custom,  but  severe  frost  recurred 
in  subsequent  years,  and  many  of  the  grafts  were  killed.  Some  of  the  trees 
were  redrafted  ;  others  were  left  alone,  and  these  were  foimd  to  produce  excel- 
lent fruit  This  discovery  was  followed  up  ;  and  the  result  was^  that  the  old 
custom  of  grafting  was  abandoned  in  many  parts  of  the  Kivienc  At  present 
the  sweet  Orange  is  often  grafted  on  the  bitter  Orange  stock,  because  the  latter 
is  more  hardv,  and  because  grafted  trees  come  into  bearing  more  quickly  than 
seedlings  (arores  francs) ;  but  as  far  as  our  knowledge  goes,  there  seems  no 
doubt  tnat  on  the  Riviera,  at  least,  the  seed  of  the  sweet  Orange  reproduces  its 
own  kind.  As  far  as  I  have  been  able  to  ascertain,  the  sweet  Orsuige-trees  in 
the  vast  orchards  of  the  Kasia  valleys  are  all  raised  from  seed  without  grafting. 
On  the  other  hand,  there  seems  no  doubt  that  in  America  the  matter  is  often 
different  On  the  island  of  Guadalupe  the  seed  of  the  sweet  Orange  produces 
bitter  fruit ;  and  in  Caracas,  N'aranjo  a^rio  is  the  term  for  an  aust^  kind, 
often  produced  from  the  seed  of  sweet  Oranges  (Ernst,  plants  cultivated  or 
naturalised  in  the  valley  of  Caracas,  Seemann  Journ.  Bot  v.  272).  Macfadyen, 
in  his  ^  Flora  of  Jamaica'  (1837),  p.  129,  states  that  the  seed  of  the  sweet  Orange 
frequently  grows  up  into  a  tree  bearing  the  bitter  fruit  It  is  clear,  then, 
that  the  question,  whether  the  sweet  and  bitter  Orange  are  specifically  distinct, 
derives  no  support  from  these  facts  either  way,  and  that  it  must  be  decided  on 
other  grounds.  The  case  is  similar  to  that  of  the  Mango  in  India.  In  Burma, 
and  I  believe  also  in  other  parts  of  India,  the  seed  of  certain  good  varieties 
produces  fruit  of  a  similar  kind  without  grafting ;  whereas,  apparently,  in  a 
climate  or  under  circumstances  somewhat  less  favourable,  ungrafted  trees,  as  a 
rule,  bear  nothing  but  inferior  fruit,  more  or  less  «tringy  and  turpentiny. 
The  matter  is  one  well  worthy  of  further  research  in  India.  As  matters  stand 
at  present)  there  does  not  seem  sufficient  ground  for  considering  the  sweet  and 
bitter  Orange  as  distinct  species. 

c.  The  Bergamot.  (7.  Bergamia,  Eisso  et  Poiteau.  Flowers  small,  very 
sweet-scented;  fruit  pear-shaped  or  globose  ;  rind  smooth,  pale  yellow ;  pulp 
acidulous,  with  a  pleasant  aroma.  Not,  as  far  as  I  know,  cultivated  in  India. 
Betgamot  oil  is  the  volatile  oil  of  the  rind.  Voigt,  1.  c.  142,  refers  to  this  the 
acid  Limes  of  India,  but  they  certainly  have  more  the  character  of  C.  medico^ 

d.  The  Acid  Liub  of  the  West  Indies  ((7.  Ztma,  Macfadyen  ;  (7.  addis- 
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itmo,  Meyer)  is  referred  by  Qrisebach,  L  c,  to  C  Aurantium.  It  is  described 
88  a  thorny  shrub  or  small  tree  of  shrubby  growth  ;  leaves  oval ;  flowers  white, 
pentamerous ;  stamens  25,  rarely  30.  Fruit  nearly  globose,  small,  yellow  when 
rijte,  with  a  Uiin  skin,  and  an  abundance  of  pure  acid  juice.  In  Jamaica  it  is 
unite  naturalised,  and  forms  strong  fences ;  lime-juice  and  citric  acid  are  made 
irom  the  fruit  The  fruit  is  much  like  the  sTnall  add  Lime  of  India,  and  it  is  a 
matter  for  further  inquiry  whether  it  should  be  classified  under  C.  Aurantium, 
Lowe  classes  the  West  Indian  Lime  grown  in  Madeira  (Limao  de  GaUinka^ 
Port)  under  67.  lAnwnum,  Others  have  classed  the  West  Indian  Lime  under 
C  LinuttOj  Risso. 

3.  C.  decnmana,  WiUd.  The  Shaddock^  Pumelo,  Pomplemoes. — Vem. 
Batavi  Nebu,  maha  ntmbu,  cliakotra, 

A  tree,  attaining  30-40  ft. ;  young  shoots  pubescent  Leaves  large,  6-9 
in.  long,  oval-oblong,  pubescent  beneath,  frequently  emarginate ;  petiole 
broad-winged.  Flowers  white,  large ;  stamens  16-24.  Fruit  large,  pale 
yellow,  globose  or  pear-shaped;  rind  thick;  pulp  pale  yellow  pink  or  crim- 
son, sweet  or  acrid ;  transverse  vesicles  distinct. 

Introduced  into  India  from  Java.  Seemann,  Flora  Vitiensis,  p.  33,  states  that 
it  apparently  is  indigenous  in  Polynesia.    Cultivated  in  most  tropical  coimtries. 

The  history  of  the  gradual  spread  of  the  species  of  this  genus  is  remark- 
able. The  Citron  alone  is  descrioed  by  classical  writers.  It  was  cultivated  in 
Media  and  Persia  long  before  the  conquests  of  Alexander  the  Great  The  Greek 
botanist  Theophrastus,  who  wrote  shortly  after  Alexander's  death,  gives  a  de- 
ecription  of  the  tree  and  its  fruit  which  cannot  be  mistaken.  They  were  called 
Meoian  and  Persian  apples,  and  valued  highly  on  account  of  their  strong  aro- 
matic scent,  as  antidotes  against  poison,  and  to  make  the  breath  sweet.  In 
Greece  and  Italy  the  tree  does  not  appear  to  have  been  cultivated  much  before 
the  third  centiuy  of  our  era,  although  the  fruit  was  imported  at  a  much  earlier 
date.  Plinius  mentions  its  use  in  !^me,  and  in  his  books  the  name  Citrus  first 
occurs.  In  the  fifth  centuiy  it  was  cultivated  in  the  island  of  Sardinia,  and 
about  Naples.  On  the  coast  of  Mentone  and  Hyeres  it  was,  according  to  Gal- 
lesio,  introduced  in  the  twelfth  or  thirteenth  century. 

Oranges  and  Lemons  are  not  mentioned  in  the  works  of  Greek  and  Roman 
authors.  The  first  notice  regarding  them  is  found  in  Arab  books  of  the  tenth 
and  eleventh  century ;  and  it  seems  certain  that  the  Lemon  and  the  bitter  Orange 
were  brought  from  India  to  Arabia,  Syria,  and  Egypt  in  the  ninth  or  tenth  cen- 
tury, and  that  their  introduction  in  South  £urope  was  mainly  due  to  the  pro- 
gress of  Arab  conquest,  in  some  cases  to  the  Crusaders,  and  to  the  trade 
connections  between  the  Italian  ports  and  the  East  The  bitter  Orange  was 
extensively  cultivated  in  Sicily  and  in  Spain  in  the  twelfth  century.  In  Italy 
and  the  south  of  France,  Oranges  and  Lemons  were  not  commonly  grown  before 
the  fourteenth  century. 

The  sweet  Orange  was  introduced  in  Europe  at  a  much  later  date  ;  and  it 
cannot  yet  be  considered  as  finally  decided  whether  it  came  by  way  of  Syria — 
which, however,  seems  probable— or  whether  the  Portuguese  mav  claim  the  honour 
of  having  imported  it  oy  sea  from  India  or  China.  So  much  is  certain,  that  on 
huMhnc  m  India  the  Portuguese  found  sweet  Oranges  in  abundance  ;  this  fact  is 
specially  noted  in  the  account  of  Vasco  de  Gama's  voyage. 

A  comparison  of  the  European,  Sanskrit,  and  Arabic  names  of  the  Citron,  Orange, 
snd  Lemon,  confirms  the  result  of  historioal  research  regarding  the  spread  of 
their  cultivation.  The  Sanskrit  name  of  the  Citron,  VyafHra,  never  went  far 
West    At  the  time  of  Alexander  the  Great,  the  fruit  was  known  tinder  the 
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name  of  Persian  and  Median  apples,  and  was  afterwards  called  Citrus,  the 
Latin  term  forice8/>or,  by  which  tneCecfer,  Juniper,  and  other  aromatic  and  re- 
sinous coniferous  woods,  were  designated,  which,  like  the  Citron,  had  the  pro- 
perty, or  were  supposed  to  possess  the  property,  of  keeping  away  insects.  On 
the  other  hand,  the  words  Limaney  Lime,  Lemon,  evidently  derive  their  origin 
from  the  Arab  Limu ;  and  Uiis  name  probably  has  a  Sanskrit  origin.  The 
Sanskrit  word  Nagaranga,  for  Orange,  is  readily  traced  in  the  Arab  Naranj^ 
and  the  European  terms  Aranzio,  Fom^ranze,  Orange.  Again,  the  word  porto- 
gallo,  by  which  the  sweet  Orange  is  known  in  parts  of  the  Mediterranean  region 
— for  instance,  in  Greece  and  Albania — is  quoted  in  proof  of  the  introduction 
of  this  fruit  by  the  Portuguese,  in  the  same  way  as  the  German  (and  Russian) 
term,  Apfeldne,  seems  to  point  to  its  having  been  brought  from  China. 

So  far  r^arding  the  westward  spread  of  these  fruits.  Whether  the  numerous 
varieties  oi  Citrons  and  Oranges  cultivated  in  China  have  ori^ated  in  species 
indigenous  in  that  country,  or  whether  the  mountains  of  India  are  their 
original  home,  and  whether  any  fruit-trees  of  this  ^enus  are  indigenous  iii  the 
Indian  Archipelago  or  in  Polynesia — these  ore  questions  of  great  interest^  which 
call  for  further  botanical  and  historical  studies.  My  object  in  bringing  these 
questions  forward  prominently  in  this  place  is  to  induce  others  with  more 
leisure  and  more  opportunities  of  observation  to  study  a  subject  of  great  histori- 
cal interest,  which  may  eventually  serve  to  bring  out  important  results  regard- 
ing the  spread  and  changes  of  arborescent  species  under  cultivation. 

8.  FBBONIA,  Correa. 

Leaves  alternate,  imparipinnate.  Flowers  frequently  unisexuaL  Calyx 
small,  5-dentate,  deciduous.  Petals  5,  rarely  4-6,  oblong-Ian ceolate, 
imbricate.  Stamens  10-12  j  filaments  subulate  from  a  broad,  densely 
villous  base ;  anthers  linear-oblong.  Ovary  5-celled,  or  1-celled  owing 
to  the  slight  cohesion  of  the  axUe  placentae,  continued  into  a  thick  oblong 
or  cylindrical  style ;  ovules  numerous,  crowded  in  several  series.  Fruit 
globose,  1 -celled,  filled  with  pulp,  with  a  hard  rind.  Seeds  namerous, 
oblong,  flat ;  cotyledons  thick,  fleshy. 

1.  P.  Elephantum,  Correa;  Koxb.  Cor.  PL  t.  141;  FL  Ind.  ii.  411; 
Wight  Ic.  t.  15  ;  W.  &  A.  Prodr.  96.  Elephant-  or  Wood-Apple, — Sans. 
Kapittha,     Vern.  Bilin,  kait,  haitha,  kafbel. 

Glabrous,  armed  with  strong,  straight,  axillary  thorns.  Leaflets  5-7, 
cuneate  or  obovate,  crenate  at  the  top.  Flowers  of  a  dull-reddish 
colour,  in  loose,  lateral,  or  terminal  leaf-bearing  panicles ;  axis  and  branches 
pubescent,  male  and  bisexual  flowers  frequently  on  the  same  panicle 
Fruit  globose,  2^  in.  diam.  ;  rind  hard,  woody,  outside  rough,  grey- 
coloured  ;  seeds  embedded  in  a  fleshy,  edible  pulp. 

Wild  in  South  India  ;  in  the  Outer  Himalaya  and  Siwalik  tract,  ascending 
to  1500  ft.,  and  extending  west  as  far  as  the  Ravi.  Cultivated,  and  occasion- 
ally wild,  throughout  India,  but  not  in  the  plains  of  the  Panjab.  FL  Feb.- 
Mav  ;  the  fruit  ripens  about  Oct.,  and  often  remains  long  on  the  tree. 

A  moderate-sized  tree,  with  a  symmetrical  trunk,  2-4  ft.  in  girth,  bearing  an 
elegant  oval  head  ;  leaves  with  a  slight  smell  of  aniseed.  Bark  dark  grey  or 
nearly  black,  wrinkled,  corrugated  with  longitudinal  shallow  furrows.  Wood 
yellowish  or  light  brown,  with  distinct  medullary  rays,  close-,  even-,  fine-grained, 
strong,  hard,  50  lb.  per  cub.  ft,  62-66  lb.  when  green.  Value  of  P.  587-660 
(Cunningham) ;  645  (Skinner).  Used  for  housebuilding,  naves,  oil-crushers, 
and  agricultural  implements.    Too  coarse  for  engraving,  but  well  adapted  for 
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oniamental  carving.  The  sapwood  often  eaten  by  beetles.  A  white  trans- 
parent gam  exudes  from  the  bark,  which  is  collected,  and  forms  part  of  the 
£ast  Indian  Gum- Arabic  of  commerce,  together  with  Uie  gum  ol  the  Nwiy 
Mango,  Babul,  SerUs,  Khair,  Bahera,  and  several  other  trees.  Pulp  of  ^e 
foit  acid ;  a  j^y  is  made  from  it. 

9.  JEGIiE,  Correa. 
Leaves  alternate,  trifoliolate ;  leaflets  pellucid-punctate.  Flojweis  bi- 
sexual Calyx  small,  4-5-dentate,  deciduous.  Petals  4-5,  imbricate. 
Stamens  numerous,  with  short  subulate  filaments,  and  long  linear 
anthers.  Oyary  on  cylindrical  disc,  with  a  thick  fleshy  axis,  and  10-20 
small  cells  near  the  circumference,  with  numerous  ovules  in  each  cell 
attached  to  the  central  angle.  Stigma  capitate,  obtuse,  deciduous. 
Fruit  globose,  with  a  hard  woody  rind,  8-16-celled,  filled  with  an  aro- 
matic pulp.  Seeds  numerous,  oblong,  flat ;  testa  woolly,  covered  with  a 
Tiscid  fluid. 

1.  A.  Marmelos,  Correa ;  Roxb.  Cor.  PL  1. 143 ;  Fl.  Ind.  ii.  579 ;  Wight 
&  A.  Prodr.  96 ;  Wight  Ic.  16 ;  Bedd.  Fl.  Sylv.  t.  161.  The  Bael 
tree. — Sans.  Bilva,  malttra,  Yern.  Bd,  Ml,  bila,  bili.  Local  name,  Ma- 
Jutkormarra,  Gonds.,  C.P. ;  Ushithen,  Burm. 

Glabrous,  armed  with  axillary,  straight,  strong,  sharp  spines,  1  in.  long 
or  more.  Leaflets  3,  rarely  5,  ovate-lanceolate,  crenate,  terminal  long- 
petiolulate,  lateral  nearly  sessile.  Flowers  greenish  white,  with  a  fine 
honey  scent,  on  short  lateral  panicles  j  pedicels  and  calyx  pubescent. 
Calyx  flat,  teeth  indistinct  Petals  oblong,  coriaceous,  thickly  dotted. 
Filaments  occasionally  fascicled.  Fruit  globose,  oblong,  or  pyriform,  2  to 
5  in.  diam.,  with  a  smooth,  grey  or  yellow  rind,  and  a  thick,  orange- 
coloured^  sweet,  aromatic  pulp. 

Wild  in  the  Siwalik  tract  and  Outer  Himalaya,  ascending  to  4000  ft,  from 
the  Jhelam  to  Assam ;  also  in  Oudh,  Behar,  Ben^,  Centru  and  South  India 
and  Burma.  Often  gregarious  when  wild.  Cultivated  throughout  India,  ex- 
cept in  the  northern  part  of  the  Panjab ;  frequently  planted  near  Hindoo 
temples.  Leaves  shed  about  March  and  A]>ril ;  the  new  foliage  appears  in 
Apnl  and  May..  FL  about  May ;  and  fruit  ripens  in  Oct,  Nov.,  remams  long 
on  the  tree. 

When  cultivated,  a  middle-sized  tree  to  35  ft.  high,  with  a  short,  erect,  often 
fluted,  irregularly-compressed,  and  scooped-out  trunk,  attaining  a  j^rth  of  7  ft. ; 
branches  few,  extremities-  often  drooping,  forming  a  narrow  oval  head.  Wild 
(in  N.W.  India)  ^nerally  a  small,  scrnbby  tree.  Bark  of  trunk  and  larger 
branches  \  in.  thick  and  more,  outside  soft,  corky,  liffht-cinereous  or  bluish 
grey,  with  large  dark  stains,  and  irregular,  longitudmal,  shallow  furrows. 
Wood  light-coloured,  mottled  with  darker  wavy  lines  and  small  light-colour^ 
dots.  Medullary  rays  indistinct  Even-,  close-grained,  40-50  lb.  per  cub.  ft 
The  tree  being  valued  for  its  fruit,  is  not  often  felled ;  but  the  timber  is  esteemed 
for  strength  and  toughness.  Used  in  construction,  for  pestles  of  oil-  and  sugar- 
mills,  naves  and  other  parts  of  carts,  and  for  agricultural  implements.  Twigs 
and  leaves  are  lopped  for  cattle-fodder.  The  tenacious  pulp  of  the  fruit  is  used 
medicinally  in  diarrhoea  and  dysentery,  as  sherbet  and  as  a  conserve  (Pharm. 
Ind.  46).  Dry,  it  keeps  well  as  a  hard,  transparent  substance.  It  is  also  con- 
sidered an  excellent  addition  to  mortar,  especially  in  building  weUs.  Snuflf- 
bozes  are  made  of  the  shell  of  the  fruit ;  the  leaves,  root,  and  bark  are  used 
in  native  medicine ;  from  the  flowers  a  scented  water  is  distilled. 
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Ordeb  XVIII.  SIMAKUBEiB. 

Shrubs  or  trees,  with  bitter  bark,  pinnate  leaves  without  stipules,  and 
simple  hairs.  Flowers  small,  generally  unisexual,  regular.  Calyx  3-5- 
cleft.  Petals  3-5.  Stamens  hypogynous,  inserted  at  the  base  of  disc,  as 
many  as  petals,  or  double  the  number;  filaments  free;  anthers  2-oelled, 
bursting  longitudinally.  Carpels  more  or  less  distinct,  rarely  connate 
throughout;  ovary  1-5-celled,  generally  one  ovule  in  each  cell.  Fruit- 
carpels  1-seeded. — Gen.  PI.  i.  306;  Royle  IlL  157  (Zanthoxyleae) ; 
Wight  HI.  L  165,  169,  170. 

Stamens  twice  as  many  as  petals. 

Fruit  of  1-5  flat  foliaceous  saroane ;  leaves  pinnate  .  1.  AiiAirrBUS. 

Fruit  a  1 -seeded  drupe  ;  leaves  2-foliolate  .  .  2.  Balanites. 

Stamens  as  many  as  petals  ;  leaves  pinnate  .  8.  Picrasm a. 

1.  AIIiANTHUS,  Desfontaines. 

Large  trees,  with  alternate  pinnate  leaves  approximate  near  the  ends  of 
branches.  Flowers  polygamous,  in  large  axillary  panicles.  Calyx  smaU, 
5-cleft;  lobes  imbricate.  Petals  5,  spreading,  induplicate-valvate  in  bud. 
Male  flowers:  stamens  10,  inserted  at  the  base  of  disc  Female  flowers  : 
stamens  none ;  carpels  2-5,  distinct,  laterally  compressed,  1  ovule  in  each  ; 
styles  as  many  as  carpels.  Bisexual  flowers  with  2-3  stamens.  Fruit  con- 
sisting of  1-5  flat,  membranous,  reticulate,  linear^oblong  samaras,  each 
with  one  flattish  seed-  in  the  middle.  Seed  with  scanty  albumen,  flat, 
foliaceous,  orbicular  cotyledons,  and  a  superior  radicle. 

1.  A.  excelsa,  Eoxb.  Cor.  PL  t.  23;  Fl.  Ind.  ii.  450;  W.  &  A.  Prodr. 
150;  Wight  111.  t.  67. — Sans.  Aralu.  Vem.  Arua,  South  Meywar; 
Maruk,  Bomb. 

A  large  tree,  leaves  abruptly  pinnate,  more  or  less  tomentose,  commonly 
8-12  in.,  sometimes  2-3  feet  long;  leaflets  nearly  opposite,  8-14  pair,  ovate 
from  a  very  unequal  base,  often  broadly  falcate-lanceolate,  deeply  serrate, 
often  lobed.  Flowers  yellowish,  in  axillary  panicles,  shorter  than  leaves. 
Petals  glabrous,  ovate.  Filaments  glabrous,  shorter  than  anthers.  Sam- 
arse  lanceolate,  pointed  at  both  ends,  with  numerous  prominent  parallel 
nerves.     (Roxburgh  figures  filaments  longer  than  anthers.) 

Indigenous  in  Central  and  South  India,  and  extensively  planted  throughout 
India  as  far  north  as  Saharanpur.  Leafless  during  the  early  part  of  the  cold 
season,  the  new  leaves  appear  m  March,  April.  Fl.  April,  May.  Easily  propa- 
gated by  seed  and  cuttings.  60  to  80  ft.  high,  bark  grey,  wood  soft,  white,  not 
much  used,  except  to  make  floats  for  fishing,  pith  large. 

A.  glandulom,  Deaf.,  which  is  at  home  in  Japan  (perhaps  also  in  China), 
and  cultivated  in  Europe,  diflers  by  filaments  longer  than  anthers,  hispid 
at  the  base,  and  petals  woolly  tomentose  inside.  The  leaflets,  which  are 
often  4  in.  long,  have  generally  1-3  pair  of  rounded  glandular  teeth  near  the  base. 
Grows  rapidly,  throws  up  abundant  root-suckers,  and  has  on  that  account  been 
employed  in  plantations  made  to  clothe  barren,  stony  hills  in  the  south  of 
France.     Harcfy  in  England.    Bedd.  Fl.  Sylv.  t.  122  ;  Wight  Ic.  1604. 

A,  malahartca,  DC,  a  large  tree  of  the  Western  Ghats,  with  thick  rough 
bark,  is  characterised  by  glabrous  leaves  ;  leaflets  lanceolate,  entire  ;  filaments 
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glabrouBy  longer  than  anthers,  and  a  linear-oblong  samara,  rounded  at  both  ends; 
yields  a  resm,  mcUti  paly  used  in  medicine  and  as  incense  (Pharm.  Ind.  60). 

2.  BAIiANITES,  DeHle. 

Shrubs  or  small  trees,  usually  armed  with  axillary  or  supra-axOlary 
spines ;  leaves  2-foliolate ;  leaflets  entire,  coriaceous.  Flowers  bisexual ; 
sepals  and  petals  5.  Stamens  10,  inserted  at  the  base  of  disc;  anthers 
dorsally  affixed.  Ovary  globose,  pilose,  5-celled,  on  the  thick,  fleshy,  10- 
furrowed  disc;  ovules  1  in  each  cell.  Fruit  a  1 -seeded  drupe,  with  a  bony 
or  crostaceous  putamen.  Seed  without  albumen ;  cotyledons  thick,  plano- 
convex, oblong. 

1.  B.  Boxborghii,  Planchon. — Syn.  B.  csgyptiaca,  Wight  Ic.  t.  274 ; 
Ximmia  cegyptiacay  Koxb.  FL  Ind.  ii.  253.  Vern.  Hrngu,  Ingua^  Hin- 
geuy  Hingot,  Hingota,  Ingol. 

Thorns  axillary,  strong,  very  sharp,  often  long,  leaf-  and  flower-bearing ; 
young  parts  pubescent,  in  dry  localities  hoary-tomentose.  Leaflets  lanceo- 
late, oblong  or  obovate,  nearly  sessile,  on  a  common  petiole  less  than  \ 
length  of  leaflets.  Flowers  small,  white,  or  greenish  white,  fragrant, 
crowded  in  fascicles,  axillary  and  along  lateral  branches.  Sepals  oval, 
downy,  nearly  as  long  as  petals,  both  spreading,  reflexed,  and  eventually 
deciduous.  Style  erect,  short ;  stigma  slightly  5-lobed.  Drupe  ovoid,  2 
in.  long,  5-grooved,  covered  with  a  light-grey  dry  rind,  enclosing  a  bitter 
pulp  with  an  offensive  greasy  smell ;  nut  exceedingly  hard,  tubercled  out- 
side, 1-seeded. 

Common  in  many  parts  of  India,  as  far  north  as  Delhi;  in  Bajputana, 
Bandelkhand,  the  Central  Provinces,  the  Northern  Circar8,theDekkan,  ana  South 
India ;  grows  chiefly  in  open  dry  places  and  on  stiff  clay  soil.  New  leaves  in 
March.  FL  in  April  and  May.  Usually  a  scraggy  shrub,  in  favourable  condi- 
tions a  small  tree,  30  ft.  high,  with  an  erect,  short  trunk,  2  ft.  and  more  in  girth. 
The  roots  snread  far,  and  tnrow  up  suckers  at  a  considerable  distance  from  the 
trunk.  B&rk  of  trunk  smooth,  yellow  or  cinereous.  Wood  chiefly  used  for  fuel. 
From  the  seed  a  fixed  oil  is  pressed ;  the  pulp  is  used  to  clean  silk  in  Bajputana ; 
the  seeds,  the  bitter  bark,  and  subacid  leaves  are  employed  in  native  medicine; 
the  hard  kernel  of  the  fruit  (filled  with  gunpowder)  is  used  in  fireworks. 

The  second  species  of  this  genus,  J5.  csgyptiaca,  Delile, — Boissier  FL  Orient. 
L  d44,  Oliver  Flora  Trop.  Afr.  i.  315 ;  Palestine,  Egypt,  Arabia,  and  tropical 
Africa, — has  longer  petioles,  and  the  ovary  lengthens  out  considcrablv  after 
flowering.  In  the  Indian  plant  the  ovary  swells,  but  remains  ovoid  ana  short. 
It  is,  however,  a  matter  for  further  inquiry,  wheUier  aU  Indian  forms  belong  to 
one  species. 

3.  PICBASMA,  Blume. 

Trees,  all  parts  very  bitter,  with  alternate  imparipinnate  leaves. 
Flowers  unisexual,  in  corymbose  panicles.  Calyx  small,  4-5-dentate. 
Petals  4-5,  ovate,  valvate.  Male  flowers  with  4-5  stamens,  inserted  under 
the  disc.  Carpels  3-5,  distinct,  on  a  thick  disc ;  ovules  solitary.  Fruit 
consisting  of  1-3,  nearly  dry,  drupes ;  seeds  with  a  straight  embryo  in  a 
fleshy  albumen. 

1.  P.  qvassioides,  Bennett — Syn.  Nima  quamoidesy  Hamilton.   Vern. 


60  XVm.  SIMAEUBEiE.  [Picrasma. 

Tutdiy  tithdiy  tithu,  kala,  htdashi^  arkkar^  Pb.  (the  two  last  names  aiB 
also  used  for  species  of  Eiius). 

Toung  parts  pubescent.  Leaflets  opposite  in  4-6  pairs,  nearly  sessile, 
ovate-lanceolate,  acuminate,  serrate;  common  petiole  b^  in.  long. 
Corymbs  axillary,  shorter  than  leaf.  Flowers  small,  greenish,  generally 
pentamerous.  Sepeds  and  petals  persistent;  petals  five  to  six  times  as 
long  as  sepals,  ovate,  acute.  Filaments  with  a  thick,  pilose  base; 
anthers  coidate-ovate,  versatile.  Drupes  globose,  \  in.  long,  black  when 
ripe. 

Outer  Himalaya,  from  the  Chenab  to  Nepal,  between  3000  and  5500  ft, 
ascending  occasionally  to  8000  ft  Also  in  China.  Fi.  from  April-June  ;  the 
bitter  fruit  ripens  from  July-Sept  A  tall,  scrambling  shrub ;  bark  smooth, 
brownish,  with  white  specks,  very  bitter,  and  used  in  native  medicine  as  a 
tonic  and  stomachic. 

Oboeb  XIX.  OCHNAGEiB. 

Shrubs  or  trees,  with  alternate,  simple,  glabrous,  stipulate  leaves. 
Flowers  yellow  or  orange,  on  jointed  pedicels.  Sepals  5,  free,  imbricate. 
Petals  as  many  as  sepals,  or  more.  Stamens  hypogynous,  (10  or)  inde- 
finite ;  anthers  linear,  dehiscing  longitudinally  or  by  subterminal  pores. 
Ovary  deeply  3-10-lobed,  3-10-celled;  cells  uniovulate;  style  1,  central, 
slender.  Fruit  of  3-10  sessile  drupes,  inserted  upon  the  enlarged  torua 
Seed  exalbuminous.— Gen.  PL  i.  316;  Royle  HL  165  ;  Wight  HL  i  171. 

1.  OCHNA,  Schreber. 

Trees  or  shrubs,  wholly  glabrous.  Leaves  alternate,  coriaceous ;  stipules 
axillary.  Flowers  yellow.  Sepals  5.  Petals  5-10.  Stamens  numerous, 
equal;  anthers  linear.     Ovary  3-10-lobed. 

A  large  shrub  ;  flowers  on  short  lateral  racemes  .        .        1.  0.  squarrota, 

A  small  ondershrub ;  flowers  3,  on  long  axillary  pedoncles         2.  O.  puwUa, 

1.  0.  squarrosa,  Eoxb.  Cor.  PI.  t  89  (1795) ;  FL  Ind.  ii  643 ;  W.  & 
A.  Prodr.  152;  Wight  IlL  t  69.— Syn.  0.  lucida^  Lam.  (1796). 

A  shrub  or  small  tree ;  leaves  elliptic-oblong,  acute  at  both  ends,  3-5 
in.  long,  on  short  petioles,  finely  serrulate,  with  numerous  fine,  parallel, 
lateral  nerves.  Flowers  in  short  lateral  racemes  on  the  previous  year's 
wood,  often  on  short  generally  leafless  branchlets.     Petals  7-12. 

Benj^,  Burma,  South  India.  Will  probably  be  found  in  the  south-eastern 
part  of  the  Centr.  Prov.   FL  Feb.,  March.   Fruit  May,  June.   Grown  in  gardens. 

2.  0.  pumila,  Hamilton. — Syn.  0.  humilis,  Hamilton;  O.  coUina^ 
Edgew.  Trans.  Linn.  Soc.  xx.  43.     Vem.  Maidan-korkusum,  C.P. 

An  undershrub ;  leaves  oblanceolate,  4-6  in.  long,  narrowed  into  a  short 
petiole,  serrulate  with  cuspidate  teeth.  Main  lateral  nerves  distant, 
irregularly  parallel.  Flowers  3,  on  pedicels  1-2  in.  long,  peduncles 
axillary,  nearly  as  long  as  leaf.     Petals  5,  longer  than  calyx. 


Oduut]  XIX.  OCHNACEL£.  61 

Sub-Himalayan  tract,  principally  in  Sal  forests.  Satpura  range.  South 
Konkan.  Underground  stem  perennial,  throwing  up  annually,  after  the  jungle- 
fires,  a  number  of  subherbaceous  stems  to  2  ft.  high,  bearing  leaves  and  flowers. 
FL  April,  May. 

Order   XX.    BUBSEAAGEiE. 

Trees  or  shmbs,  often  resinous.  Leaves  generally  alternate,  3-foliolate, 
or  imparipinnate,  in  some  cases  1-foliolate,  without  stipules.  Flowers 
small,  bisexual  or  polygamous.  Calyx  3-5-cleft.  Petals  3-5.  Stamens 
as  many  as  petals,  or  twice  their  number,  inserted  on  the  edge  or  outside 
base  of  disc;  anthers  2-celled,  longitudinally  dehiscent.  Ovary  free, 
2-5-celled ;  ovules  generally  2  in  each  cell,  axile.  Fruit  generally  drupa- 
ceous. Seeds  one  or  few,  pendulous,  without  albumen ;  cotyledons  gen- 
erally twisted  or  crumpled,  radicle  pointing  upwards. — Gen.  PI.  i.  321  ; 
Royle  m.  174 ;  Wight  111.  i.  180.     (Suborder  of  Terebinthace»). 

LeaveB  imparipinnate,  with  nnmerons  leaflets. 

Fmit  a  S-valved  capsule,  the  valFes  separating  i 

from  the  axis ;  calyx  small,  open  .        1.  Boswillia. 

Fmit  a  drope  ;  calyx  campannlate          ...        2.  Gabuoa. 
Leaves  generally  8-foliolate 8.  Balramodkndron. 

Buntra  lerrcUa,  WalL  {Idea  indica,  W.  &  A.  Prodr.  177),  a  large  tree,  with 
clofle-grained  timber,  esteemed  for  furniture — ^Assom,  Chittagong,  the  Rajmahal 
hills — belongs  to  this  family,  and  may  possibly  be  foimd  further  west.  Leaves 
large,  imparipinnate  ;  leaflets  lanceolate,  acuminate,  glabrous.  Flowers  small, 
in  axillary  panicles ;  calyx  small,  indistinctly  dentate  ;  petals  5,  inserted  below 
disc ;  stamens  10  ;  stigma  sessile  ;  drupe  generally  l-seeded. 

1.  BOSWELLIA,  Roxb. 

Trees  abounding  in  resin,  with  alternate  imparipinnate  leaves,  crowded 
at  the  ends  of  branches.  Flowers  bisexual,  hypogynous.  Calyx  small, 
open,  5-7-cleft.  Petals  5-7.  Stamens  mostly  10,  inserted  at  the  base 
of  the  annular  disc.  Ovary  half  immersed  in  the  disc,  3-celled;  2 
collateral  ovules  in  each  cell.  Fruit  a  3-valved  capsule,  opening  septi- 
fragally,  the  dissepiments  remaining  attached  to  the  axis,  and  bearing  3 
seeds,  pendulous  f^om  the  top  of  the  inner  angle,  enclosed  in  a  hard,  bony 
shell,  with  a  broad  membranous  wing,  which  is  not  the  testa  of  the 
seed,  but  the  endocarp  of  the  fruit,  separated  from  the  outer  layer  of  the 
pericarp.  Seed  without  albumen;  cotyledons  trifld,  lobes  laciniate; 
radicle  superior. 

1.  B.  thnrifera,  Colebrooke ;  Eoxb.  Fl.  Ind.  ii.  383 ;  W.  &  A.  Prodr. 
174.— Syn.  B.  glabra,  Roxb.  PI.  Cor.  t.  207 ;  Fl.  Ind. ;  W.  &  A.  Prodr. 
L  c.;  Bedd.  FL  Sylv.  124.  Baawellia  serrata,  Stackhouse  (probably). 
YerD.  Salhe,  Sale,  Salai,  Salei^  Saler,  Local  names :  Quggar,  Eamaon ; 
Bhcrsalaiy  Gonds.,  C.P. 

Tonng  parts  and  leaves  mostly  pubescent,  with  simple  hairs.  Leaves 
crowded  near  ends  of  branches,  8-15  in.  long ;  leaflets  8-15  pairs,  oppo- 
dte,  or  nearly  opposite,  sessile,  lanceolate  or  ovate-lanceolate,  from  an 
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oblique  base  more  or  less  deeply  crenate,  apex  generally  rounded,  obtuse. 
Flowers  white,  about  ^  inch  across ;  a  number  of  racemes,  or  racemoee 
panicles,  at  the  ends  of  branches,  shorter  than  the  leaves ;  bracts  small, 
deciduous.  Calyx  cup-shaped,  5-7-toothed.  Petals  broad-ovate,  shortly 
unguiculate.  Anthers  10-12,  hairy.  Disc  fleshy,  red.  Stigma  4-5-lobed. 
Bony  endocarp  heart-shaped,  beaked,  in  the  centre  of  an  oblong,  mem- 
branous wing. 

Common  throughout  Behar,  the  Dekkan,  to  within  20  miles  of  the  Western 
Ghats  (Dolzell),  the  Central  Provinces,  Bandelkhand,  and  Rajputana,  in  the 
forest  tracts  at  the  foot  of  the  Himalaya,  westward  as  far  as  the  Sutlej,  also  in 
South  India.  Grows  chiefly  on  hot,  arid  hills,  more  or  less  gregariously,  forming 
open  forests,  and  often  associated  with  Sterculia  urens.  Particularly  abun- 
dant on  the  trap  hills  of  the  Dekkan  and  the  Satpura  ranee. 

Deciduous,  the  old  leaves  fall  about  March  and  April,  and  are  replaced  in 
June  by  the  fresh  foliage.  The  flowers  appear  when  the  tree  is  leafless ;  some- 
times before  the  old  leaves  fall,  or  after  the  young  leaves  have  appeared.  Rate 
of  growth  generally  rapid ;  a  tree  in  the  Saharanpur  gardens,  30  years  old, 
measured  6  ft.  girth.  Throws  up  abundant  coppicenshoots  when  felled,  and 
grows  readily  from  cuttings  and  stakes  if  planted  during  the  rains. 

A  moderate-sized  tree,  generally  not  more  than  30  ft  high,  and  6-6  ft.  ^irth, 
with  a  spreading,  flat  crown.  Bark  nearly  ^  in.  thick,  juicy  when  fresh,  inner 
substance  brown.  Outside  usually  greenish  ash-coloured,  peeling  off  in  smooth 
thin  flakes.  Wood  light-coloured  when  fresh,  darker  when  seasoned,  soft, 
sponcy,  coarse-  and  open-grained,  30-35  lb.  per  cub.  ft.,  not  durable.  Used 
cniefly  as  fud.  Charcoal  is  made  of  it,  used  for  iron-smelting  in  Nimar. 
From  wounds  and  cracks  in  the  bark  exudes  an  abundance  of  transparent,  fra- 
grant gum-resin,  diffusing,  when  burnt,  an  agreeable  smell.  It  is  used  medicin- 
ally and  as  incense  in  India,  and  sold  in  the  bazaars  under  the  name  of  Labamu^ 
KunduVy  or  Kundura  ;  but  it  is  not  the  OUbanon  or  frankincense  chiefly  used 
in  Europe,  which  is  yielded  by  several  other  species  of  Boswellia  growing  in 
the  Somali  country,  and  on  the  Hadramaut  hills  in  Arabia,  and  described  by 
Dr  Bird  wood  in  Trans.  Linn.  Soc.  xxvii.  111. 

I  only  know  one  sp.  of  Boswellia  in  Central  India,  well  represented  by 
Roxburgh's  and  Beddome's  figures  of  B,  glabra^  There  is,  however,  a  difficulty 
in  Roxburgh's  description  of  B.  glabra  in  the  text  of  the  Coromandel  plants. 
He  says,  "  It  is  one  of  the  largest  trees,  with  a  hard,  heavy,  and  durable  wood. 
The  lower  masts  of  coast-built  vessels  are  generally  made  of  it,  though  its  weight 
renders  it  less  fit  than  fir  or  teak."  These  remarks  would  not  apply  to  Salatj 
and  Roxburgh's  description  may  possibly  refer  to  another  species. 

2.  OABUOA,  Roxb. 

Trees  with  alternate  imparipinnate  leaves,  crowded  at  the  ends  of 
branches.  Flowers  polygamous.  Calyx  campanulate,  6-cleft,  valvate, 
inside  lined  by  a  thin  disc  with  a  crenate  margin.  Petals  5,  inserted 
in  the  calyx-tube  above  the  middle.  Stamens  10,  perigynous,  inserted 
below  the  petals.  Ovary  ovoid,  4-5-celled;  stigma  capitate,  4-5-lobed; 
2  collateral  ovules  in  each  celL  Fruit  a  globose  fleshy  drupe,  with  5  or 
fewer  bony  nuts.     Seeds  solitary  in  each  nut ;  cotyledons  thin,  twisted. 

1.  O.  pinnata,  Roxb.— Tab.  XIII.— PL  Corom,  t.  208 ;  FL  Ind.  ii. 
400;  W.  &  A.  Prodr.  176  ;  Bedd.  Fl.  Sylv.  t.  118.-— Vem.  Kharpai 
(grass-leaf),  Katmanna,  kitmirria,  kilmiray  karolu,  katula,  sarota,  Pb., 
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N.W.P.;  Ohogar,  kaiharj  Oadh;  Kankary  kakar,  kaikra,  ghunja,  ghurri^ 
mdhdruty  C.P. ;  Cliinyuk,  Bunn. 

Leaves  approximate  near  the  ends  of  branches,  6-12  in.  long;  leaflets 
6-9  pairs,  opposite  or  nearly  so,  nearly  sessile,  lanceolate  or  ovate-lanceo- 
late, crenate,  acuminate,  glabrous  or  tomentose.  Flowers  yellow,  iu  spread- 
ing panicles,  several  at  the  ends  of  branches ;  branches  of  inflorescence, 
pedicels,  and  calyx  -tomentose ;  bracts  linear,  deciduous.  Calyx  10-ribbed. 
Filaments,  ovary,  and  style  hairy ;  stigma  6-lobed.  Drupe  fleshy,  smooth, 
about  the  size  of  a  nutmeg ;  nuts  generally  two,  tuberculated  outside. 

Diy  forests  in  the  hilly  regions  of  the  greater  part  of  Central  and  South  India 
and  bnrma.  At  the  foot  of  the  Himalaya,  and  in  the  outer  valleys  (ascending 
to  3500  ft.)  &om  the  Jumna  to  Assam,  often  in  Sal  forests ;  in  North- West  India 
frequently  associated  with  Odina  WocUer,  which  it  resembles  when  leafless. 
Leafless  during  the  greater  part  of  the  dry  season.  The  fresh  foliage  generally 
appears  in  April  or  May,  with  the  flowers  or  after  them.  The  fruit  ripens  about 
Jane  and  July.  Oval,  smooth,  brown  galls  on  petioles  not  uncommon  in  No- 
vember.   Stakes  of  branches  planted  diu:ing  the  rains  grow  readily. 

Under  favourable  circumstances  a  large  tree,  50-60  ft.  high,  with  an  erect, 
straight  trunk,  15-20  ft  long  and  5-6  ft.  in  girth.  Branchlets  with  conspicuous 
marks  of  lapsed  petioles.  Bark  of  trunk  thick,  light  grey  or  brown,  furrowed 
by  shallow  longitudinal  wrinkles ;  outer  layers  getting  black,  and  exfoliating 
in  broad,  irr^ularly  angular  flakes.  Inner  bark  reddish  brown.  Sap- 
wood  large,  whitish ;  heartwood  dark  reddish^brown,  mottled,  even-  but  rather 
open-grainedy  52  lb.  per  cub.  ft.  {Chinyvk  from  Burma.)  I  am  inclined  to 
think  that  the  wood  oi  Garuga  pinnata  is  often  light-coloured  and  of  less  weight. 
Seasons  well,  durability  doubttul,  readUy  attacked  by  insects.  Not  much  used 
for  construction,  but  employed  for  indoor  work,  and  as  fuel.  Has  been  recom- 
mended for  cabinet-work.  Bark  employed  for  tanning ;  a  gum  exudes  from  it. 
Tlie  fruit  is  eaten,  raw  and  pickled.  Shoots  and  leaves  are  lopped  as  fodder, 
whence  the  name  Kharpat. 

3.  BALSAMODEITDBON,  Kunth. 

Small  trees  or  shrubs,  yielding  aromatic  resin ;  branches  often  thorny. 
Leaves  alternate  or  crowded  at  the  end  of  short  branches,  imparipinnate 
or  1-3-foliolate.  Flowers  polygamous.  Calyx  tubular,  campanulate,  or  ur- 
ceolate,  4-cleft,  persistent  Petals  4,  erect  or  with  recurved  tips,  inserted 
at  the  bottom  of  calyx.  Stamens  8,  inserted  on  or  outside  the  margin  of 
a  cap-shaped  disc.  Ovary  sessile,  2-3-celled,  narrowed  into  a  short  thick 
style;  ovules  geminate,  collateral,  pendulous.  Fruit  a  drupe,  the  rind  or 
epicarp  frequently  splitting  more  or  less  irregularly  into  2-4  valves,  leav- 
ing exposed  the  pulp  or  mesocarp,  which  encloses  the  nut  Nuts  1-3,  with 
bony  endocarp,  either  separate  or  more  or  less  connate.  Seed  without 
albumen,  one  in  each  nut ;  testa  membranous  ;  embryo  straight,  the 
radicle  pointing  upwards ;  cotyledons  thin,  crumpled  and  plaited. 

Most  species  of  this  genus  inhabit  Arabia  and  Eastern  Africa,  and  several  of 
these  yield  the  Myrrh  of  commerce.  Some  of  the  Indian  species  also  yield  a 
fngnnt  gum-resin,  which  is  an  article  of  trade,  under  the  name  of  Gugal^  gugul, 
guqgur  (mukul,  Arab.),  which  is  believed  to  be  the  Bdellium  of  classic  writers, 
and  which  most  likely  furnishes  part  of  the  Myrrh  which  is  exported  from 
Bombay.  They  are  not  important  as  forest-trees,  in  the  sense  in  which  this 
woid  IB  generally  accepted,  but  they  merit  attention  as  forming  part  of  the 
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scanty  arborescent  vegetation  of  the  arid  hills  of  Sindh  and  Bajpntana ;  and  it 
is  not  impossible  that  a  better  knowledge  of  them,  and  increased  attention 
paid  to  them,  may  eventually  lead  to  increased  production  of  a  valuable  article 
of  commerce.  Two  species  only  are  yet  known  from  North- West  India ;  a  third, 
though  indigenous  in  South  India,  is  added  to  guard  against  misconception. 

lieaves  usually  nnifoliolate 1.  ^.  MttkuL 

Leaves  temate  or  imparipinnate. 

Unarmed     >  >  >  ,  2,  B.  pubeseens. 

Thorny 8.  5.  Btrryi. 

1.  B.  Mukul,  Hook. ;  Stocks  in  Hooker's  Journal  of  Botany,  i. 
(1849)  t.  8  ;  Boissier  FL  Orient,  ii.  3.— Vem.  Qugaly  Sindh. 

Branches  frequently  spiniform;  leaves  generally  approximate  at  the 
end  of  thick,  short,  tuberculate  or  woody  branchlets,  smooth  and  shining, 
obovate,  almost  sessile,  the  tapering  base  entire,  the  upper  part  shallow- 
toothed.  On  luxuriant  shoots,  the  leaves  are  alternate,  cuneate-obovate, 
rhomboid  or  oval,  acute,  deeply  serrate,  with  a  petiole,  from  the  summit 
of  which  spring  one  or  two  lateral  leaflets,  smaller  than  the  terminal  leaflet, 
sometimes  minute ;  young  leaves,  while  in  the  bud,  covered  with  glandular 
hairs,  which  soon  drop  off.  Flowers  small,  subsessile,  2  or  3  together  at 
the  end  of  branchlets,  unisexual.  Males  with  ovaiy  short  and  barren  ; 
females  with  short  stamens  and  imperfect  anthers.  Calyx  cylindrical, 
supported  by  3  minute  bracts,  covered  with  glandular  hairs;  tube  splitting 
as  the  ovary  swells,  remaining  withered  at  the  base  of  the  fruit.  Petals 
4-5,  strap-shaped,  brownish  red,  tips  curled  back.  Disc  8-10- toothed, 
bearing  8-10  filaments,  alternately  longer,  the  short  filaments  inserted  in 
the  sinus  between  the  teeth,  oppositely  to  the  petals.  Stigma  obscurely  2- 
lobed.  Drupe  red  when  ripe,  ovate,  acuminate,  separating  into  2  fleshy 
valves,  leaving  the  nut  enveloped  by  a  4-cleft  yellow  pulp  (mesocaip), 
the  lobes  of  which  meet  at  the  apex.  Kuts  ovoid,  acute,  readily  splitting 
into  two,  each  1-celled.     Drupes  rarely  4-valved,  4  nuts,  and  Sileft  pulp. 

Abundant  on  rocky  ground  in  Sindh,  Kattiawar,  at  Deesa,  in  Beluchistan, 
and  probablv  in  Arabia.  In  Sindh  it  flowers  in  March  and  April ;  the  leaves 
and  young  snoots  appear  in  May.  A  small  tree,  4-6  ft.  high  or  more,  generally 
a  stimted  bush,  with  thick-spreading  branches.  Trunk  and  branches  knotty  and 
crooked,  with  the  ash-coloured  bark  coming  off  in  rough  flakes,  leaving  exposed 
the  under  bark,  which  is  bright  and  shining,  and  peels  off  in  rolls  like  thin 
paper.  Wood  light-coloured,  even-drained,  but  soft  and  light,  takes  a  fine 
polish.  Dr  Stocks  gives  the  followmg  account  of  the  collection  of  the  gum, 
which  is  known  as  Indian  Bdellium  \ — 

**  In  Sindh  the  Googul  is  collected  in  the  cold  season  by  making  incisions  with 
a  knife  in  the  tree,  and  letting  the  resin  fall  on  the  cround.  It  exudes  in  lar)^ 
tears,  soft  and  opaque,  hardens,  and  turns  brownish  ulack  very  slowly ;  a  single 
tree  is  said  to  yield  from  half  to  a  whole  seer.  It  is  brou^t  to  the  bazaars  of 
Hyderabad  and  Eurrachee,  where  it  seUs  at  the  rate  of  2  Ks.  the  maund  of  80 
lb.  (1849)." 

Nearly  related  to  it,  and  probably  the  same  species,  is  a  shrub  which  I 
found  on  rocky  hills  in  Bajputana  in  Dec.  1869  ana  Jan.  1870,  with  old  leaves 
and  unripe  fruit,  near  Eishengurh,  N.E.  of  Ajmir,  and  near  Bednore,  S.W.  of 
that  cit^,  in  both  places  under  the  name  of  Gugal,  yielding  a  fragrant 
gum-resm.     The  leaves  are  deep-dentate,  and  have  peculiar,  round,  wmtish 
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▼esicnloee  blotches,  as  if  the  epidermis  had  separated  from  the  cellular  tissue 
below.  Specimens  exactly  corresponding  with  those  collected  by  me  in  Rsypu- 
tana  are  in  the  Kew  Herb,  from  the  Peninsula,  apparently  from  the  BeUary 
district.  Madden,  Joum .  As.  Soc.  xvii.  pt.  1 404,  also]mentions  a  Balmmodendran 
from  Bajputana.  In  the  Sii])plement  to  the  '  Bombay  Flora,*  by  Dalzell  and 
Gibson,  a  similar  shml)  is  described  from  Ehandeish,  under  the  name  of  £,  Box- 
hurghiij  probably  the  same  ]>lant.  It  is  said  there,  p.  20 :  "  The  whole  plant  is 
aromatic,  aboimding  in  a  viscid  balsamic  juice,  which  is  exported  in  considerable 
quantities  from  Oomrawuttee."  This  species  ¥^11  probably  be  found  to  be  indi- 
^nous  on  arid,  rocky  hills  throughout  Kajputana  and  a  great  part  of  the  Dekkan. 
However,  in  order  to  avoid  the  possibility  of  a  mistake,  the  preceding  descrip- 
tion of  B.  mukul  has  been  based  exclusively  upon  Dr  StocKs's  paper,  and  the 
specimens  collected  in  Siiidh. 

2.  B.  pabescens,  Stocks  L  c.  t.  9 ;  Boiss.  FL  Or.  ii.  2. — Vem.  Bayi, 
baiy  BelachistaiL 

A  small  tree  or  stunted  shrub.  Unarmed,  pubescent ;  leaves  trifoliolato, 
on  slender  petioles  longer  than  leaflets,  terminal  leaflet  stalked,  generally 
fascicled  on  short  tuberculato  branchlets,  but  alternate  on  vigorous  shoote, 
and  then  often  imparipinnate ;  leaflets  ovate  or  obovate,  entire.  Petals 
red  or  white.  Stemens  equal.  Drupe  red,  valves  2,  each  cleft  half-way 
up  from  below ;  mesocarp  orange-coloured,  4*teothed,  not  reaching  to  the 
apex  of  the  nui. 

Belnchistan,  and  hills  which  separate  that  country  from  Sindh,  as  far  south  as 
Kaiachi  The  young  shoots  and  buds  are  remarkably  fragrant  when  bruised. 
In  the  cold  season  it  yields  a  smallquantity  of  tasteless,  inodorous,  brittle  gum, 
almost  entirely  soluble  in  water.  Fl.  in  March  and  April ;  leaves  and  young 
shoots  appear  in  April  and  May. 

3.  B.  Berryi,  Amott ;  Ann.  of  Nat.  Hist  iii.  86  (1839).— Syn.  Protium 
GHeadense,  W.  &  A.  Prodr.  177. 

Most  lateral  branches  terminating  in  thorns  at  right  angles  to  main 
branch ;  leaves  alternate  or  fsiscicled  on  short  tubercular  branchlete,  trifoli- 
olate,  on  slender  petioles ;  leaflete  sessile,  obovate,  the  terminal  one  twice 
as  large  as  the  lateral  ones,  glabrous,  generally  entire.  Flowers  subsessile, 
fascicled ;  calyx  3-4-cleft ;  petals  3-4.  Disc  small,  bearing  6-8  stamens 
alternately  smaller,  the  larger  ones  opposite  to  petals ;  in  the  male  flowers 
stamens  longer  thsoi  calyx.     Drupe  oblong,  apiculate. 

A  small  or  middle-sized  tree  in  the  drv  forests  east  of  the  Nilgiris,  and  culti- 
vated as  a  hedge-plant  all  over  South  Incua.  The  whole  tree  has  a  grateful  frag- 
rance. 

B.  GiUademe,  Kunth  =  B,  OpobcUsamum,  Kunth, — Oliver  Fl.  Trop.  Africa 
L  326 ;  Boiss.  1.  c  2, — ^believed  to  oe  one  of  the  Myrrh-yielding  species,  is  a  small 
unarmed  tree,  with  3-5  leaflets,  in  Nubia  and  Arabia. 

Ordbr  XXI.  MELIAGEJE. 

Trees  and  shrubs,  with  alternate,  generally  pinnate,  leaves,  without  stip- 
ules. Flowers  regular,  small,  bisexual,  a  large  proportion  sterile,  in 
large  panicles,  frequently  with  determinate  inflorescence.     Calyx  small, 
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4-5-cleft.  Petals  generally  4-5,  free,  rarely  connate.  Stamens  generally 
doable  the  number  of  petals,  rarely  5 ;  the  filaments  in  most  genera  united 
into  a  tube,  rarely  free,  inserted  on  the  disc,  or  outside  at  its  base ;  an- 
thers 2-celled,  dehiscing  longitudinally,  introrse.  Disc  annular,  cup -shaped 
or  tubular.  Ovaiy  free,  3-6-celled  ;  style  1  ;  ovules  ^either  2  in  each  cell 
or  numerous  ;  placentation  axile.  Fruit  various ;  seeds  with  or  without 
albumen.— Gen.  PL  i.  327 ;  Koyle  IlL  139 ;  Wight  HI.  i  145,  148. 
(Cedrelaceae.) 


Stamens  anited  in  a  tube  ;  ovules  1-2  in  each  cell. 
Staminal  tube  cylindrical,  lO-tootbed,  bearing  10  anthers  at 
the  top  ;  petals  erect         ..... 

Staminal  tube  globular  or  campanulate,  bearing  5-10  anthers 

•  on  the  inside  ;  petals  concave,  connivent  at  the  top 
Staminal  tube  cleft  into  8-10  divisions,  each  bearing  an  an- 
ther ;  petals  erect  ...... 

Stamens  united  in  a  tube  ;  ovules  nnmerons. 
Staminal  tube  urceolate,   10-toothed  ;  seeds  winged  at  the 

upper  end,  with  a  thin  fleshy  albumen     . 
Staminal  tube  cup-shaped,  10-cleft,  each  division  2-toothcd ; 
seeds  winged  at  both  ends ;  no  albumen  . 
Stamens  free,  inserted  on  the  disc 
Stamens  4-6,  ovary  5-celled,  capsule  opening  septifra^ly 
Stamens  10  ;  ovary  8-celled  ;  capsule  opening  locolicidaJIy    . 


1. 


2. 
3. 


4. 

5. 

6. 
7. 


Melia. 

Amoora. 

Hethea. 

swietenia. 

soyiiida. 

Ckdrsla. 
Chloboxyix>n. 


Besides  the  trees  here  described,  this  family  contains  the  Ohittagonfi^  wood, 
Chickrama  tabtdarisy  Juas. ;  Bedd.  Fl.  Sylv.  t.  9.  A  laige  tree  of  the  hills  of 
Eastern  Bengal,  Burma,  and  South  India,  with  U^ht-reddish  wood,  abruptly  pin- 
nate tomentose  leaves,  terminal  panicles  ;  stammal  tube  cylindrical,  with  10 
anthers  on  its  edge  ;  a  woody  3-celled  capsule,  with  numerous  winged  seeds. 


1. 


Linn. 


Trees  witli  alternate  pinnate,  bipinnate,  or  tripinnate  leaves.  Flowers 
white  or  purple,  in  large,  branched  panicles.  Calyx  5-6-cleft,  imbricate. 
Petals  5-6,  linear-spathulate,  convolute  in  bud.  Stamens  10-12,  mona- 
delphous,  edge  of  tube  with  10-30  teeth ;  anthers  inserted  on  the  edge  of 
the  tube  between  the  teeth,  or  within  the  tube  below  its  mouth.  Ovaiy 
3-6-celled,  surrounded  at  the  base  by  the  annular  disc,  continued  into  a 
cylindrical  or  filiform  style,  bearing  a  3-6-lobed,  deciduous  stigma  ;  ovules 
2  in  each  cell.  Fruit  a  fleshy  or  dry  drupe,  the  putamen  1-6-celled, 
each  cell  containing  1  pendulous  seed,  with  a  crustaceous  testa;  albu- 
men scanty  or  none  j  cotyledons  fdliaceous. 


Leaves  pinnate ;  flowers  white ;  fruit  1-cclled ;  endocarp  carti- 
laginous        .  .  .  .  .   '        . 

Leaves  bipinnate ;  fruit  5-celled  ;  endocarp  osseous. 
Leaflets  serrate,  with  large,  often  unequal,  teeth;  staminal 
tube  glabrous,  purple,  edge  with  20-30  teeth  as  long  as 
anthers       ....... 

Leaflets  entire  or  crenate ;  staminal  tube  hairy,  white,  edge 
with  an  indefinite  number  of  short  subulate  teeth,  shorter 
than  anthers  ...... 


1.  Af.  indica. 


2.  M.  Azedarack. 


8.  M.  eompotUa. 
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1.  M.  incUca.*— Syn.  M.  Azadiraehta,  LiniL  ;  Roxb.  Fl.  Ind.  ii.  394  ; 
Bedd.  Fl.  Sylv.  t.  13.  Amdirachia  indica,  Juss. ;  Wight  Ic.  t.  17;  W. 
&  A.  Prodr.  118.  The  Neem  tree.  Sans.  Nimha ;  Pers.  Azdd-dirakht 
Vem.  Nim.    Local  names :  Betain,  Kamaon ;  Limbo,  C.P. ;  Nimuriy  Sindh. 

Leaves  imparipinnate,  9-15  in.  long;  leaflets  9-13,  nearly  opposite, 
shortly  petiolate,  1-3  in.  long,  uneqnal-sided,  ovate-lanceolate,  sometimes 
falcate,  deep  and  sharply  serrate,  acuminate,  glabrous.  Flowers  white,  with 
a  strong  smell  of  honey,  especially  at  night,  pentamerous,  on  short  slender 
pedicels,  with  short  scattered  hairs,  in  large  axillary  panicles,  shorter  than 
leaf ;  bracts  small,  caducous.  Calyx  small,  flat,  with  5  rounded,  obtuse 
segments.  Petals  spathulate,  obliquely  imbricate  in  bud.  Anthers  10, 
linear,  inserted  opposite  and  below  the  teeth  of  the  stamina!  tube.  Ovary 
3-celled«  Drupe  ovoid-oblong,  size  of  an  olive,  smooth,  dark  purple  when 
ripe ;  putamen  cartilaginous,  1-celled,  1 -seeded,  reticulate  outside. 

A  common  tree  throughout  thegreater  part  of  India,  as  far  west  as  the  Sutlej ; 
planted  or  self-sown,  but  (in  N.  W.  India)  nowhere  really  wild  in  the  original 
forest.  West  of  the  Sutlej  it  is  comparatively  rare,  and  much  smaller  in  size. 
Beyond  the  Jhelam  it  disappears  altogether.  Ascends  to  5000  ft.  in  Kamaon. 
Never  leafless ;  the  fresh  leaves  issue  m  March  and  April  before  the  old  leaves 
faU.  Flowers  Maich-May  ;  fruit  ripens  in  July  ana  August.  Grows  readily 
from  seed  ;  seedling  require  shelter  from  frost  in  N.  W.  India ;  when  cut,  throws 
up  abundant  and  vigorous  coppice-shoots ;  growth  fairly  quick,  3-4  rings  per  in. 
radius. 

A  large  tree,  40-50  ft  and  higher,  with  a  straight  trunk,  not  long,  attaining  a 
girth  of  6-9  ft.,  and  a  broad,  rounded  crown  of  dark-green  foliage.  Bark  of  trunk 
I  in.  thick,  inner  substance  reddish  brown  or  yellow,  outside  grey,  with  scattered 
small  tubercles  between  numerous  dark  longitudinal  and  oblique  wrinkled 
fxirrows. 

Sapwood  yellowish  white  ;  heartwood  red  or  brown,  especially  the  inner  part, 
compact,  closer  than  that  of  M,  Azedarach,  The  weignt  of  unseasoned  wood 
is  5&-60  lb.  (Skinner),  that  of  seasoned  wood  45-52  lb.  per  cub.  ft.  Value  of 
P.  539  (Puckle),  587  (Cunningham),  and  720  (Skinner).  Somewhat  resembles 
mahoganjr,  takes  a  beautifal  polish ;  in  South  India  much  employed  for  furni- 
ture. Fairly  durable,  bitter,  so  that  white  ants  or  other  insects  will  not  touch 
it.  Used  for  construction,  cart-building,  shipbuilding,  and  agricultural  imple- 
ments.   Held  sacred  by  Hindus,  and  used  for  making  idols. 

From  incisions  in  the  trunk  near  the  base,  made  in  spring,  issues  a  quantity  of 
sap,  often  flowing  for  weeks ;  used  as  a  stomachic  and  cooling  drink.  A  gum, 
used  as  a  stimulant,  exudes  from  the  bark.  From  the  fruit  is  extracted,  by 
boiling  or  pressure,  a  fixed,  acrid,  bitter  oil  (tnaraosa),  deep  yellow,  with  strong 
disagreeable  flavour.  It  is  used  medicinally,  in  dyeing,  as  an  antiseptic  Imd  an- 
thelmintic, and  is  burnt  in  lamps.  It  is  said  to  be  expressed  from  the  pulp, 
and  not  from  the  seed.  It  is  exported  from  Madras,  chiefly  to  Ceylon.  The 
seeds  are  employed  to  kill  insects,  and  for  washing  the  hair.  The  leaves  are 
bitter,  and  are  used  medicinally ;  the  bark  is  very  bitter,  and  is  used  as  a  sub- 
stitute for  Peruvian  bark  (Phann.  Ind.  53). 

*  There  is  no  sufficient  ffround  for  maintaining  Melia  and  Azadmichta  as  distinct 
genera,  and  I  follow  the  autnors  of  the  Gen.  Plant  in  reunitinff  tiiem.  Bnt  the  Linnsean 
najnes,  Jf,  Azadircuhta  for  the  jYtin,  and  M.  Azedarach  for  the  Bakaiih  cannot  remain 
aide  by  side,  as  thev  are  merely  different  modes  of  spelling  the  same  word.  This 
compels  me  to  take  Jnssieu's  specific  name  indtoa. 
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2.  M.  Azedarach,  Linn. ;  Roxb.  FL  Ind.  ii  396  ;  W.  &  A-  Prodr. 
117  ;  Bedd.  FL  Sylv.  t  H.  Boissier  FL  Orient,  L  954.  Persian  Lilac, 
Bastard  Cedar,  Common  bead-tree, — Vem.  Drelc^  deky  jek,  hakain,  bukain, 
hefain,  deikna,  Pb.,  KW.P.     Mdha,  limbo,  malla  mm,  mvMi,  C.P. 

Young  parts  and  inflorescence  covered  with  minute  stellate  hairs.  Leaves 
bipinnate,  9-18  in.  long,  pinnae  opposite  or  nearly  so,  with  3,  5,  or  7  leaf- 
lots  ;  leaflets  ovate-lanceolate,  shortly  petiolulate,  J-1 J  in.  long,  acu- 
minate, more  or  less  deeply  serrate,  sometimes  lobed.  Flowers  generally 
pentamerous,  lilac,  with  a  strong  honey-scent,  on  slender  pedicels,  in 
axillary  panicles,  shorter  than  leaf.  Calyx  deeply  cleft;  lobes  oblong. 
Petals  linear-spathulate,  patent  or  reflexed.  Staminal  tube  purple,  J  in. 
long  or  more,  with  20-30  linear  teeth,  as  long  as  the  anthers.  Ovary  5- 
celled ;  stigma  capitate,  5-sulcate.  Drupe  ovoid  or  globose,  yellow  when 
ripe,  J-J  in.  diam. ;  rind  tough ;  putamen  thick,  hard,  5-celled,  5-seeded, 
or  with  fewer  cells  and  seeds  by  abortion. 

Commonly  cultivated  throughout  India.  In  the  Panjab  it  replaces  the 
Nimj  being  rare  in  the  east,  and  abundant  in  the  centre  and  west  of  that  pro- 
vince. Stocks  found  it  wild  in  Beluchistan,  and  it  is  believed  to  be  indigenous 
in  the  Lower  Himalaya  and  the  Siwalik  tract.  Generally  it  is  foimd  as  a  cul- 
tivated tree,  ascending  in  the  Himalaya  to  6800  ft.  It  is  commonly  cultivated 
in  Afghanistan,  Western  Asia,  South  Europe,  the  West  Indies,  South  America, 
Australia,  China,  and  the  Indian  Archipelago.  Bare  of  leaves  for  3-4  months 
in  the  cold  season,  in  full  leaf  and  bloom  from  March-May  ;  very  handsome  at 
that  time.  The  bunches  of  yellow  fruit  ripen  in  autumn,  and  remain  on  the 
tree  while  it  is  leafless,  untouched  by  animals,  except  the  Bulbul  (Madden)i 
In  that  state  the  tree  presents  a  curious  appearance.  Grows  readily  from  seed 
and  cuttings ;  does  not  require  much  water.  Young  plants  are  not  touched  by 
rats.  Throws  up  vigorous  coppice-shoots  when  felled ;  the  roots  are  shallow, 
spreading  near  the  surface,  ana  the  tree  is  readily  blown  over.  Rate  of  growth 
moderately  rapid ;  the  concentric  rings  correspond  to  the  age  of  the  tree. 
Specimens  of  6 J  in.,  4^  in.,  and  4|  in.  radius,  showed  respectively  52, 15,  and  14 
concentric  rings. 

A  moderate-sized  tree,  40  ft.  high,  and  generally  less,  with  a  short,  erect  trunk, 
attaining  a  girth  of  6-7  ft.,  generallv  hollow  wnen  larger,  branches  spreading 
into  a  large,  broad  crown.  Bark  oi  trunk  i  in.  thic^  inner  substance  hard, 
brov^oiish  red,  outside  light  and  dark  grey,  with  small  oblong  and  white  specks 
across,  slight  cracks,  between  long,  deep,  longitudinal,  brown  nssures,  and  shorter 
shallow  ones  across.  The  outer  3-4  rings  are  generally  sapwood  of  yellowish 
colour  ;  the  heartwood  is  brownish,  white,  or  often  reddish,  coarse-fibred,  warps 
and  splits,  weighs  only  30  lb.  per  cub.  ft.  (38-42  lb.  unseasoned).  Value  of  P. 
596  (Skinner),  The  wood  of  old  trees  often  handsomely  marked,  and  used  for 
furniture  in  the  Peninsula.  Bark  extremely  bitter  ;  leaves  and  pulp  of  the  fruit 
used  in  native  medicine.  From  the  fruit  a  fixed  oil  is  extracted.  The  hard  nuts 
are  frec^uently  strung  as  beads. 

Melia  sempervirens,  Swartz.,  tlie  West  Indian  bead-tree,  Bot  Reg.  t.  643 ; 
Grisebach,  West  Ind.  Fl.  128, — ^is  indigenous  in  Jamaica  and  Central  America  ; 
but  is  almost  certainly  the  same  species  as  M,  Azedarach.  Roxb.,  1.  c,  395,  states 
that  it  is  also  a  native  of  Persia,  and  that  it  is  '^  a  small  delicate  evergreen,  of  ^ort 
duration  compared  with  M,  Azedarach,  which  is  a  robust  deciduous  timber- 
tree."  Wight  &  Amott  (Prodr.,  117)  find  no  difference  between  the  two  species. 
In  North  America  the  root-bark  of  the  tree  enjoys  considerable  repute  as  an 
anthelmintic  (Pharm.  Ind.  55). 
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3.  IL  composita,  WiUd ;  W.  &  A.  Prodr.  117  ;  Bedd.  Fl.  Sylv.  t  12. 
— Syn.  M,  8f4perba,  Eoxb.  Fl.  Ind.  ii.  396  ;  M.  robusta,  Roxb.  1.  c.  ii.  397. 
Vom.  Eisur^  limharra^  nimbarra^  Bomb. 

A  latge  and  handsome  tree  of  rapid  growth,  with  a  smooth,  dark  brown 
bark,  and  large,  bi-  or  tri-pinnate  leaves ;  pinnae  3-7-foliolate ;  leaflets  entire 
OTcrenate.  flowers  white,  fragrant.  Young  leaves,  inflorescence,  calyx,  and 
petals  densely  covered  with  a  mealy  stellate  pubescence.  Staminal  tube  less 
than  ^  in.  long,  villous  with  long  white  hairs  ;  anthers  inserted  below  the 
edge  of  the  staminal  column,  which  is  divided  into  numerous  small  subu- 
late teeth,  shorter  than  the  anthers.  Drupes  ovoid,  of  the  size  of  a  large 
oUve,  with  a  thick  hard  long  putamen,  5-celled,  or  by  abortion  with 
fewer  ceUs.  The  figure  in  Beddome's  *  Flora  Sylvatica '  shows  the  anthers 
alternating  with  an  equal  number  of  teeth  of  the  staminal  tube.  This  I 
am  unable  to  verify. 

Western  coast  and  Western  Ghats.  Burma,  Malay  peninsula.  Indian  Archi- 
pelago. Cultivated  in  gardens.  Fl  Feb.,  April.  ;  fr.  Dec.,  Jan.  Benth.,  Fl. 
Anstr.  L  380,  refers  an  Australian  tree  ((^eenslEind,  North  Australia,  New  South 
Wales)  to  this  species,  and  thinks  that  it  scarcely  differs  from  M.  Azedoarach, 

2.  AMOOBA,  Eoxb. 

Trees  with  imparipinnate  leaves,  and  polygamous  flowers,  in  spikes 
racemes  or  panicles.  Calyx  cup-shaped,  or  sepals  distinct,  3-5.  Petals 
3-5,  thick,  concave,  imbricate  in  bud.  Staminal  tube  globose  or  campanu- 
late;  anthers  6-10,  sessile  on  the  inside  of  the  tube.  Disc  0.  Ovary 
3-5-celled,  ovules  1  or  2  in  each  cell.  Capsule  3-4-celled;  cells  1- 
seeded.     Seeds  exalbuminous,  with  a  fleshy  arillus. 

1.  A.  Bohitnka,  W.  &  A  Prodr.  119;  Bedd.  Fl.  Sylv.  t.  132.— Syn. 
Andersonia  Rohiiukay  Boxb.  Fl.  Ind.  ii.  213.  Sans.  Rohitaka.  Yern. 
SohagOy  Oudh ;  Harin  harray  or  Uarin  khana.  Hind. ;  Tikta-rajy  Beng. 

Leaves  coriaceous,  glabrous,  varying  to  2  ft.  long ;  leaflets  opposite,  in 
2-8  paLrs,  shortly  petiolulate,  ovate-lanceolate  &om  unequal  base,  acuminate, 
entire.  Flowers  in  spikes,  small,  white,  nearly  sessile,  subtended  by 
minute  bracts ;  male  spikes  paniculate ;  bisexual  spikes  solitary  or  twin, 
supra-axillary.  Calyx  coriaceous,  deeply  cleft  into  5  round  obtuse  lobes. 
Petals  3.  Staminal  tube  globular,  fleshy,  white;  anthers  6,  attached 
half-way  up  the  tube.  Ovary  3-celled ;  stigma  sessile,  3-lobed.  Capsule 
pale  yellow,  soft  and  fleshy,  obovoid,  globose,  or  pyriform,  1  in.  long, 
3-celled,  opening  longitudinally  by  3  valves  from  apex.  Seeds  solitary, 
with  a  chestnut-coloured,  smooth,  shining  testa,  surrounded  by  a  scarlet 
arillus. 

Ondh  (only  in  moist  ravines  of  the  central  and  eastern  part  of  the  Gonda 
forests),  Assam,  Eastern  Bengal,  South  India,  along  and  near  the  Western 
Ghats.  Ceylon.  Evergreen ;  fl.  in  July,  August ;  fruit  ripens  in  the  cold 
aeason.  A  moderate-sized  tree,  30  ft.  high,  witn  a  short,  erect,  straight  trunk 
to  4  ft.  in  girth,  with  a  close,  shady,  rounded  head,  somewhat  resembling  Cedrela 
Toona  in  general  appearance.  Bark  thick,  wood  reddish  brown,  medullary  rays 
very  numerous,  fine,  pores  large.    In  Bengal,  oil  is  extracted  from  the  seeds. 
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3.  HBYISTBA,  Koxb. 

Trees  with  imparipinnate  leaves ;  leaflets  opposite,  petiolulate ;  com- 
mon petiole  articulate.  Flowers  bisexual,  cymose,  on  axillary  panicles  ; 
peduncles  and  pedicels  articulate.  Calyx  small,  4-5-clefb.  Petals  4-5, 
erect,  imbricate.  Staminal  tube  deeply  8-10-cleft,  divisions  linear,  sharply 
2-toothed  at  the  top,  and  bearing  an  anther  between  the  teeth.  Ovary 
2-3-celled,  immersed  in  the  fleshy  disc  ;  style  short,  clavate,  with  a  fleshy 
ring  at  the  top ;  ovules  2  in  each  cell,  coUateraL  Capsule  fleshy,  1 -celled, 
2-valved,  1 -seeded.  Seed  without  albumen,  enclosed  in  an  arillus,  the 
radicle  pointing  upwards. 

1.  H.  triJuga,  Roxb.  Cor.  PL  t  260 ;  M.  Ind.  ii.  390.— Vem.  Yakushi, 
^epaL     LimbarUy  Bomb. 

Leaflets  ovate  -  oblong,  acuminate,  glabrous,  2-4  pair,  4-8  in.  long. 
Panicles  corymbose,  on  long  common  peduncles.  Bracts  minute,  cadu- 
cous. Flowers  numerous,  small,  white,  pentamerous.  Petals  linear-ob- 
long. Long  hairs  on  both  sides  of  staminal  column;  anthers  10,  nearly 
sessile,  between  2  subulate  teeth  nearly  as  long  as  anthers.  Ovary  2-celled ; 
style  below  stigma  surrounded  by  a  distinct  fleshy  ring.  Capsule  round, 
size  of  a  small  cherry,  opening  into  2  broad,  oblong  valves.  Seed  1, 
round,  invested  in  a  complete,  thin,  white  arillus ;  testa  orange  when  fresh, 
chestnut-coloured  afterwards  ;  cotyledons  hemispherical. 

Gudh  forests,  Nepal,  Bhutan,  the  Easia  hills,  and  west  side  of  the  peninsula. 
The  old  leaves  are  shed  in  March,  and  the  fresh  foliage  appears  soon  after- 
wards. Fl.  in  Feb.,  March ;  fruit  ripens  Oct.-Feb.  A  moderate-sized  tree,  30 
ft.  high,  with  an  erect  trunk,  attaining  a  girth  of  5  ft. ;  few  spreading  branches, 
formhig  a  round  crown.  Bark  of  trunk  dark  ash-coloured.  Bark  and  leaves 
are  bitter,  and  contain  an  adstringent  substance. 

Closely  allied  to  this  species,  and  possibly  not  different  from  it,  is  £f.  afinisy 
Juss. ;  Bedd.  FL  Sylv.  t.  134  ;  from  the  western  moimtains  of  South  India. 

4.  SWIETEiaA,  Linn. 

1.  S.  Mahagoni,  Linn. ;  Hook.  Bot.  Miscell.  i.  t.  16,  17.     Mahogany. 

A  large  tree,  with  abruptly  pinnate,  smooth,  coriaceous  leaves ;  le^ets 
opposite,  on  short  petiolules,  ovate,  unequal-sided.  Panicles  axillary, 
pendulous,  branches  and  pedicels  slender.  Flowers  small,  pale-greenish 
white,  pentamerous.  Petals  patent,  oblong.  Staminal  tube  urceolate, 
10-toothed ;  anthers  alternating  with  the  teeth.  Disc  annular,  surround- 
ing the  base  of  the  5-celled  ovary,  with  a  short  thick  style  and  a  flat 
discoid  stigma.  Capsule  ovoid,  3-6  in.  long,  opening  septicidally  into  5 
valves,  leaving  a  large  pentagonal  axis  in  the  centre.  Seeds  flat,  attached 
to  the  top  of  the  axis,  with  a  long  wing  at  the  upper  end ;  albumen  thin, 
enclosing  the  flat  foliaceous  cotyledons. 

A  natiw  of  Central  America  and  the  West  Indies ;  has  been  cultivated  suc- 
cessfully near  Calcutta  and  in  Sikkim,  and  is  grown  as  far  north  as  Saharanpur. 
Fl.  Apnl.  The  excellent  qualities  of  mahogany  as  a  furniture-wood  are  well 
known  ;  it  is  also  used  for  shipbuilding.     Heartwood  large,  reddish  brown,  very 
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durable.  The  weight  of  Spanishy  West  India,  and  Honduras  mahogany  (sear 
8oned)y  varies  from  35  to  55  lb.,  and  the  value  of  P.  from  425  to  637.  The 
quality  of  the  wood  of  trees  grown  at  the  Botanical  Garden,  Calcutta,  and 
blown  down  by  the  cyclones  of  1664  and  1867,  was  found  excellent.  In  Bengal 
the  tree  has  rapid  growth,  and  bears  seed,  though  sparingly.  About  40,000  tons 
annually  are  miported  into  Great  Britain  from  Honduras,  Jamaica,  and  St 
Domingo. 

5.  SOYICIDA,  A.  Ju8s. 

Trees,  with  bitter  bark  and  paripinnate  leaves.  Flowers  bisexual, 
pentamerous.  Petals  contorted  in  bud.  Staminal  tube  cup-shaped,  short, 
10-clefl,  each  division  with  2  short,  fleshy  teeth,  the  anther  between  them 
on  a  short  filament  Ovary  5-celled,  narrowed  into  a  short  style,  with  a 
broad  fleshy  stigma;  ovules  numerous  in  each  cell  Capsule  woody, 
5-celled,  5-valved,  opening  septifragally,  the  valves  separating  from  the 
dissepiments,  which  remain  attached  to  the  axis.  Seeds  numerous  in  each 
cell,  imbricated,  with  long  wings  above  and  below ;  cotyledons  foliaceous, 
auriculate  at  base,  the  radicle  pointing  upwards. 

1.  8.  febriftaga,  Juss. ;  Bedd.  FL  Sylv.  t.  8 ;  W.  &  A.  Prodr.  122.— Syn. 
Swietenia  febri/uga,  Willd. ;  Eoxb.  Fl.  Ind.  iL  398;  Cor.  PL  t.  17. 
Bastard  cedar,  Indian  redwood, — Vem.  Rohan,  rohwi,  rohin,  rohni,  rohini, 
wymidcL 

Glabrous;  leaves  abruptly  pinnate,  9-12  in.  long;  common  petiole 
with  a  thickened  base;  leaflets  opposite,  3-6  pair,  on  short  petiolules, 
oblong  from  oblique  base,  obtuse,  2-4  in.  long.  Panicles  terminal,  the 
main  branches  (in  reality  panicles  &om  the  axils  of  abortive,  uppermost 
loaves)  starting  at  acute  angles  from  axis,  the  secondary  branches  at  right 
angles;  pedicels  short;  flowers  greenish  white.  Bracts  triangular. 
Calyx  deeply  5-cleft ;  segments  broad,  obtuse.  Petals  obovate,  narrowed 
into  a  claw.     Capsule  smooth,  black  when  ripe,  1-2  in.  long. 

Common  in  the  forests  of  Central  India.  Its  northernmost  known  points 
are  the  forests  of  the  Banswara  State,  in  Rajputana,  near  the  Mhye  river,  and 
the  hills  south  of  Mirzapur.  As  far  as  is  known  at  present,  the  range  of  the 
tree  does  not  extend  bevond  the  25ib.  degree  of  N.  lat  It  is  an  important  tree 
in  the  dry  forests  of  the  Central  Provinces  and  many  parts  of  the  peninsula. 
Nearlv  evergreen.  The  young  foliage  issues  in  April  and  May,  while  part  of 
the  old  leaves  are  still  on  the  tree.  Fl.  in  Apnl  and  May  ;  seed  ripens,  and 
is  shed  in  July  and  August. 

A  large  tree,  70-80  ft.,  with  a  tall,  symmetrical,  straight  trunk,  attaining 
a  girth  of  7-8  ft.,  with  a  large,  rounded,  dense  head  of  niunerous  branches. 
Bark  of  trunk  dusky,  very  rough,  exfoliating  in  large  plates  or  scales.  Heart- 
wood  distinct,  bright  red  when  fresh-cut,  dark  reddish  orown  when  dry,  close-, 
sttaight-grained,  and  strong.  Its  weight,  when  seasoned,  varies  between  60 
and  70  ft),  per  cub.  ft,  green  80-85  lb.,  P.  1024  (Skinner).  Durable  under- 
ground ;  not  much  attacked  by  white  ants.  Easily  worked  and  planed,  takes  a 
fine  polish,  and  being  of  a  handsome  grain  and  colour,  seems  well  adapted  for 
ornamental  furniture.  Held  sacred  by  Hindus  in  parts  of  South  India.  Em- 
ployed for  construction,  well-work  ;  ploughshares  are  made  of  it,  and  pestles  and 
ponnders  for  oil-seeda.    The  bark  is  bitter,  and  has  been  used  as  a  substitute 
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for  Cinchona  bark.     Mr  Broaghton  reports  that  the  bitter  subetance  has  the 
properties  of  a  resin  (Pbarm.  Ind.  55). 

6.  CEDBELA,  linn. 

Trees  with  pinnate  leaves,  and  small,  paniculate,  bisexnal  flowers. 
Calyx  small,  5-cleft.  Petals  5,  erect,  with  a  prominent  thick  line  inside 
at  the  base  like  a  keel,  imbricate  contorted  or  valvate  at  the  base.  Disc 
thick,  fleshy,  5-cleft,  or  cylindrical.  Filaments  4-6,  inserted  on  the  edge 
of  the  disc,  subulate ;  anthers  oblong,  versatile,  occasionally  with  alter- 
nate sterile  filaments.  Ovary  5-celled,  narrowed  into  a  style,  with  a 
broad  stigma;  ovules  8-12  in  each  cell,  biseriate,  pendulous.  Capsule 
coriaceous  or  membranous,  opening  septi^agaUy  by  5  valves,  the  valves 
separating  from  the  dissepiments,  which  remain  attached  to  the  axis,  form- 
ing a  pentagonal  column  of  soft  pith.  Seeds  numerous,  pendulous,  flat, 
imbricate,  winged,  with  a  scanty  albumen,  and  straight  embryo  with 
foliaceous  cotyledons,  the  radicle  pointing  upwards. 

Flower  -  panicles  as  lon^  as  leaves,  or  shorter ;  leaflets  gene- 
rally entire  ;  no  stenle  filaments ;  seeds  winged  at  both  ends     1.  C,  Toona. 

Flower-panicles  longer  than  leaves  ;  leaflets  serrate  ;  sterile  fila- 
ments alternating  with  stamens ;  seeds  winged  at  the  upper 
end  only 2.  CI  tierraia. 

The  West-Indian  Cedar,  Cedrela  odcrata,  LLon.,  funmhes  a  beautiful  wood 
for  cabinet-work. 

1.  0.  Toona,  Eoxb.— Tab.  XIV.— PI.  Cor.  t.  238  j  il.  Ind.  i.  635  ; 
W.  &  A.  124;  Wight  Ic.  t.  161 ;  Bedd.  M.  Sylv.  1. 10.  I7ie  Toon-tree. 
Sans.  Tunnay  kuberaka,  kachla, — Vern.  Tun,  tuni,  tunniy  Rmy  maha  limho^ 
maha  nlm.     Local  names,  Mdhlun,  Satpuras ;  Dram,  cMHsirin,  Pb. 

Leaves  abruptly  pinnate,  12-18  in.  long,  glabrous;  leaflets  generally 
opposite,  10-20,  petiolulate,  lanceolate  or  ovate-lanceolate,  acuminate, 
entire  or  slightly  undulate  (toothed  in  South  India).  Panicles  terminal, 
pubescent,  nearly  as  long  as  leaves,  pendulous,  the  lower  ramifications 
frequently  in  the  axils  of  leaves.  Flowers  white,  with  a  fragrance  like 
honey.  Calyx  flat,  5-cleft,  lobes  ciLiate,  obtuse.  Petals  oblong,  cUiate. 
Stamens  5,  inserted  on  5  fleshy,  orange-coloured,  hairy  lobes  of  the  disc ; 
sterile  filaments  none.  Stigma  peltate,  5-lobed.  Capsule  oblong,  |-1  in. 
long,  seeds  with  membranous  wings  at  both  ends. 

Indigenous  in  the  forests  of  South  India,  particularly  on  the  west  side,  in 
Burma,  Bengal,  Oudh,  and  in  the  sub-Himalayan  tract,  nearly  to  the  Indus, 
ascending  to  3000  ft.,  and  at  times  higher.  Cultivated  throughout  India. 
Evergreen,  or  nearly  so.  The  old  leaves  are  shed  gradually  dunng  the  cold 
season,  and  the  young  foliage  comes  out  in  March  and  April  with  tne  flowers. 
The  seed  ripens  June,  July,  the  empty  capsules  remainmg  on  the  tree  for 
months.  Toon  is  a  rapid  grower.  In  1863, 1  measured  the  following  trees  on 
the  Eastern  Jumna  Canal  above  Saharanpur : — 

Age  30  years,  girth  58  inches,  mean  of  6  trees. 
„    35     „         „     86     „       mean  of  5  trees. 

It  requires,  however,  a  rich  soil  and  much  moisture.    In  the  Panjab  plains 
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TLahore  and  Amiitaar)  it  requires  shelter  against  frost  while  young,  but  grows 
uneelj  afterwards. 

Attains  60-70  ft  under  favourable  circumstances,  with  an  erect,  symmetrical 
but  not  tall  trunk,  6-10  ft.  girth  ^instances  of  15-30  ft.  girth  are  known). 
Brsnches  numerous,  forming  a  lai;^.  close,  shady  crown.  Bark  thin,  ^  in.  thick, 
(lark  grey,  exfoliating  when  old  with  irregular,  woody  scales. 

The  sapwood  is  whitish,  the  heartwood  red,  or  reddish  brown,  light,  even- 
bat  open-grained,  not  strong,  seasons  readily,  is  easily  worked,  and  polishes 
well,  somewhat  fragrant  when  sawn  or  broken.  Annual  rings  distinct,  pores 
large,  close  together  in  the  inner  wood  of  each  ring,  scarce  in  the  outer  wood. 
A  cub.  ft.  of  seasoned  Toon  weighs  between  29  and  36  lb.,  and  the  value  of 
P.  fluctuates  between  420  and  560.  Baker's  experiments  with  wood  from  Chit- 
tagong  gives  the  weight  between  34.6  and  45.9  lb.,  and  the  value  of  P.  from 
413  to  633 ;  but  this  was  probably  not  Toon,  but  Chickrcusia  tabtUaris,  which 
is  a  somewhat  heavier  and  stronger  wood  (weight  42  lb.,  P.  =  614,  Skinner). 
Highly  valued  as  a  furniture-wood,  used  for  door-panels  and  carving.  In 
Elangra  was  reckoned  as  a  royal  (padshahi)  wood.  In  some  parts  of  the  hills 
the  young  shoots  and  leaves  are  lopped  as  cattle-fodder.  The  bark  is  a  powerful 
adstringentrPharm.  Ind.  55),  and  from  the  flowers  a  red  or  yellowish  dye  is  made. 

BentL  (FL  Aust.  iL  387)  identifies  the  Red  Cedar  of  New  South  Wales  and 
Queensland  (C7.  austroLUy  F.  Mueller)  with  C.  Toona. 

2.  0.  serrata,  Royle  111.  t.  25. — ^Vem.  Drab,  drawiy  dor,  dunri,  deriy 
khtshvig,  dhalf  dcU,  data,  dallij  dared,  darlu,  N.W.  Him, 

Leaves  usually  imparipinnate,  15-20  in.  long,  glabrous ;  leaflets  oppo- 
site, 15-25,  on  short  petiolules,  lanceolate  or  ovate-lanceolate,  acuminate, 
serrate,  teeth  long  and  irregular,  green  above,  glaucous  beneath.  Panicles 
terminal,  large,  longer  than  leaves,  drooping ;  ramifications  and  pedicels 
covered  with  short  rusty  pubescence.  Flowers  occasionally  hexamerous. 
Calyx  cup-shaped ;  lobes  ciliate  or  glabrous,  obtuse.  Petals  oblong,  not  cili- 
ate ;  disc  glabrous.  Stenle  filaments  alternating  with  stamens.  Capsule 
ovoid,  acute ;  seeds  with  a  wing  at  the  upper  end  only. 

Valleys  of  the  Himalaya,  extending  to  the  Indus,  and  ascending  to  8000  ft., 
in  moist,  shady  places.  Often  associated  with  Sapindus,  Attains  70  ft.,  and  6 
ft  girth,  resembling  67.  To<ma  in  appearance.  The  fre«h  foliage  comes  out  in 
May,  about  the  time  that  the  old  leaves  are  shed.  The  great  clusters  of  flowers 
appear  in  Mav  and  June,  and  the  seed  ripens  in  Aiigust. 

Sapwood  whitish  yellow,  heartwood  red,  has  on  the  Sutlej  the  smeU  of  the 
pencu-cedar  when  fresh-cut,  at  times  said  to  have  a  strong  fetid  smell.  The 
wood  is  lighter-coloured,  and  more  open  in  the  grain,  than  that  of  the  Toon,  but 
much  like  it  in  appearance.  The  hoops  of  sieves  are  made  of  it ;  it  is  also  used 
for  bridges.    Shoots  and  leaves  are  lopped  for  cattle-fodder. 

7.  CHLOBOXYLON,  DC. 

A  tree  with  abruptly  pinnate  leaves,  and  small  paniculate,  bisexual 
flowers.  Calyx  small,  5-cleft.  Petals  5,  spreading,  clawed,  imbricate. 
Disc  thick,  fleshy,  10-lobed.  Stamens  10,  inserted  outside  the  base  of  the 
disc  ;  anthers  cordate,  apiculate,  versatile.  Ovary  immersed  in  the  disc, 
3-celled ;  style  short ;  ovules  8  in  each  cell,  axile.  Capsule  oblong,  corisr 
ceoQS,  3-ceiled,  loculicidally  3-valved,  the  dissepiments  remaining  attached 
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to  the  middle  of  the  valves.     Seeds  attached  to  edge  of  dissepinientB,  im- 
bricate, oblong,  winged ;  no  albumen ;  cotyledons  plano-convex. 

1.  0.  Swietenia,  DC;  Bedd.  FL  Sylv.  t  11;  W.  &  A.  Prodr.  123.— 
Syn.  Swktenia  cJdoroxylon,  Eoxb.  Cor.  t.  64 ;  Fl.  Ind.  iL  400.  Satin- 
wood,     Vern.  Bhirra,  hihra^  gtrt/a,  C.P. ;  Btllu,  kulda,  Bomb. 

Young  parts,  petioles,  and  inflorescence  covered  with  short  grey  pubes- 
cence. Leaflets  20-40,  shortly  petiolulate,  unequal-sided,  obliquely-oblong 
or  semicordate,  almost  falcate,  obtuse,  about  1  in.  long,  glabrous,  pale  and 
dotted  beneath.  Panicles  terminal  and  axillary;  pedicels  longer  than 
flowers ;  bracts  small,  deciduous.  Petals  on  short  claws,  obovate,  obtuse, 
entire.  Stamens  nearly  as  long  as  petals,  5  generally  shorter.  Ovary 
covered  with  short  white  tomentum.  Capsule  1  in.  long,  glabrous,  dark 
brown  when  ripe.     Seeds  brown,  angular,  with  broad  wing  at  one  end. 

A  common  tree  in  the  Satpura  ran^re,  the  Dekkan,  the  Eonkan,  and  the  drier 
parts  of  the  peninsula  and  Ceylon.  The  fresh  foliage  appears  in  May,  about  the 
time  that  old  leaves  fall.  FL  March,  April ;  the  seed  ripens  in  June,  and  re- 
mains on  the  tree  for  several  months. 

A  small  tree  in  Central  India,  in  South  India  attaining  30-40  ft. ;  trunk 
straight,  symmetricaL  Bark  yellow,  soft,  corky,  ^  in.  thicK  or  more.  Heart- 
wood,  witli  a  beautiful  satin  lustre,  fragrant,  when  seasoned  greenish  white,  with 
a  yellow  tinge,  or  yellow,  mottled,  and  feathered,  close-grained.  Heavy,  the 
cub.  ft.  weighs  51-66  lb.  when  seasoned,  and  70-75  lb.  when  green.  '  The 
value  of  P.  has  been  found  to  fluctuate  between  600  and  1059,  and  the  average 
may  be  taken  at  800.  Has  been  compared  to  box,  not  found  suited  for  engrav- 
ing, but  Ib  excellent  for  turning.  Employed  for  agricultural  implements,  cart- 
bmlding,  makes  beautiful  furmture,  and  picture-frames.  Imported  into  Eng- 
land, used  for  cabinet-work  and  the  backs  of  brushes. 

Order    XXIL    OLAGINEiE. 

Trees  or  shrubs,  with  alternate  simple  e^stipulate  leaves.  Flowers  4-6- 
merous,  uni-  or  bi-sexual,  usually  rather  smalL  Calyx  small,  entire,  or 
toothed,  occasionally  obsolete,  unchanged  or  enlarged  after  flowering. 
Petals  free  or  more  or  less  connate,  usually  valvate.  Stamens  as  many,  or 
twice  as  many,  as  petals,'  free  and  hypogynous,  or  united  below  to  the 
'petals.  Ovary  free  or  partially  immersed  in  the  torus;  1 -celled  or  in- 
completely 3-5-celled ;  ovules  solitary  or  in  pairs,  pendulous.  Fruit  1- 
celled,  1 -seeded,  indehiscent.  Seed  usually  with  copious  albumen  and  a 
minute  embryo.— Gen.  PL  i.  342  ;  Koyle  IlL  128  ;  Wight  El.  i.  100. 

Stamens  and  staminodes  more  numerous  than  petals  ;  calyx 

enlarging 1.  Olax. 

Stamens  all  antheriferous,  as  many  as  petals  ;  calyx  minute, 

unchanged 2.  Caksjsba. 

1.  OLAX,  Linn. 

Shrubs  or  small  trees,  with  alternate  leaves,  and  smaU  flowers.  Calyx 
cup-shaped,  enlarging  after  flowering  (in  the  following  species).  Petals 
5-6,  free  or  slightly  connected  by  aitemating  filaments.  Stamens  8-12, 
of  which  only  3-5  are  antheriferous,  the  anantherous  ones  opposite  to  the 
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petals.    Ovary  free,  1 -celled  or  with  3  imperfect  ceUs,  each  with  1  ovule. 
Fruit  drupaceous.     Seed  albuminous. 

1.  0,  scandemt,  Roxb.  Corom.  PI.  t.  102 ;  FL  Ind.  L  163 ;  W.  &  A. 
Prodr.  89. 

A  powerful  climber,  a  few  stout  thorns  on  the  older  branches ;  branch- 
lets,  petioles,  and  midrib  pubescent.  Leaves  distichous,  alternate,  ovate- 
oblong,  shortly  petiolate,  2-3  in.  long.  Flowers  white,  scentless,  in  short 
axillaij  racemes.  Drupe  globose,  1-seeded,  ^  in.  diam.,  yellow,  fleshy, 
more  than  half  enclosed  in  the  enlarged  calyx. 

Soath  India,  Ceylon,  Burma,  Behar,  Satpura  range,  sub-Himalayan  tract  of 
Kamaon.  On  wet  ground  near  rivers  and  ravines.  Most  destructive  to  trees, 
which  it  covers  with  its  dense-spreading,  dark-green  foliage.  Bark  ash-grey. 
FL  cold  season. 

0,  nana^  WalL,  is  a  small  undershrub  with  subsessile  lanceolate  leaves  and 
solitary  axillary  flowers  on  slender  peduncles.   N. W.  India,  ascending  to  5000  ft. 

2.  CANSJEBA,  Juss. 

Climbing  shrubs,  with  entire,  alternate  leaves,  and  small  bisexual 
flowers  in  axillary  spikes.  Calyx  minute.  Corolla  gamopetalous,  4-lobed. 
Stamens  4,  opposite  to  the  petals,  and  somewhate  adnate  to  them  ;  4  hypo- 
gynous  scales,  alternate  with  the  stamens.  Ovary  fleshy,  1-celled,  with  1 
oTaK  Fruit  a  drupe,  with  a  crustaceous  endocarp.  Seed  ovoid  ;  embryo 
minute  in  the  axis  of  a  fleshy  albumen. 

1.  0.  Rheedli,  Gmelin. ;  Wight  Ic.  t  1861. — Syn.  C  scandens,  Eoxb. 
Cor.  PL  1. 103  ;  FL  Ind.  L  441. 

A  large  evergreen  climbing  shrub,  armed  with  a  few  stout  scattered 
spines ;  young  branches,  inflorescence,  and  petioles  minutely  pubescent. 
Leaves  ovate-lanceolate,  1^-3  in.  long,  short  -  petioled,  glabrous,  thick 
and  somewhat  fleshy,  rugose  when  dry ;  main  lateral  nerves  3-5  pair,  ob- 
liquely arching,  the  middle  pair  nearly  meeting  at  the  apex  of  leaf. 
Flowers  sessile,  yellow,  in  short  axillary  spikes.  Corolla  campanulate. 
Fruit  orange-red,  ovoid,  about  ^  in.  long. 

South  India,  western  coast,  Oudh  forests  (common  in  damp,  well-wooded 
places).    FL  Sept.-March ;  fr.  April. 

Order  XXIIL    ILIGINEiE. 

Trees  or  shrubs,  generally  eveigreen,  with  alternate,  simple,  petiolate, 
glabrous  leaves,  exstipulate,  or  with  minute,  caducous  stipules,  and  with 
nnall  white  flowers.  Calyx  imbricate  in  bud,  3-6-cleft,  persistent  Petals 
4-5,  free  or  connate  at  the  base,  deciduous,  imbricate  in  bud.  Stamens  as 
many  as  petals,  alternating  with  them,  hypogynous,  free  or  adhering  to 
petals,  filaments  subulate ;  anthers  2-celled,  introrse,  dehiscing  longitudi- 
nally. Disc  0.  Ovary  free,  3-5-  (rarely  more)  -celled,  with  a  short  style  or 
Mssile  stigma.  Ovules  pendulous,  1  or  2  in  each  celL  Fruit  a  drupe, 
with  3  or  more  1 -seeded,  free  or  connate  stones.  Seed  with  a  membra- 
uous  testa,  fleshy  albumen,  and  a  minute  straight  embryo. — Gen.  PL  L 
355;  Royle  IlL  166  (under  Celastrinese) ;  Wight  111.  ii.  147. 
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1.  ILEX,  linn. 

Flowers  generally  bisexual  Calyx  small,  4-5-partecl.  Corolla  rotate,  4-, 
rarely  5-6-parted,  divisions  obtuse.  Stamens  adhering  to  base  of  corolla ; 
anthers  oblong.  Ovary  sessile,  4-6-cclled.  Drupe  globose,  with  4-8  stones, 
more  or  less  distinct. 

Leaves  coriaceous,  generally  serrate,  with  strong  spinescent  teeth ; 

flowers  biseziifS,  tetrameroos ;  dnipe'genemly  with  2  stones         1.  /.  dipyrema. 
Leayes  membranous,  entire;  flowers  bisexual,  pentamerous  ;  drupe 

with  5  stones 2.  /.  extulau 

Leaves  coriaceous,  crenulate;  flowers  unisexual,  tetramerous;  drupe 

with  4  stones 8.  /.  odorata. 

To  this  genus  belong  the  common  English  Holly,  Ilex  Aquifolium,  L.,  a  slow- 
growing  shrub  or  small  tree  in  the  forests  of  western  and  southern  Europe,  from 
Norway  to  Turkey,  on  the  Caucasus,  and  in  Western  Asia ;  stands  deep  shade, 
and  produces  a  hard  homogeneous  wood.  Also  Ilex  paraguai/ensis,  the  leaves 
of  which  yield  the  Mati,  or  Paraguay  tea. 

1.  I.  dipyrena,  Wall.— Tab.  XV.— Roxb.  FL  Ind.,  ed.  Carey,  i  473 ; 
WalL  PL  As.  rar.  t.  292.  Himalayan  Holly. — ^Vem.  ShangalUy  kandlu, 
kandlar,  kaluchOy  krucho^  duim,  dodru,  drunda^  Pb. ;  KatUOy  NepaL 

Extremities  and  pedicels  pilose,  leaves  glabrous.  Leaves  coriaceous, 
shining,  ovate  or  ovate-lanceolate,  on  short  channelled  petioles,  some  quite 
entire,  but  generally  bordered  with  large,  strong  prickly  teeth.  Flowers 
tetramerous,  bisexual,  on  short  pedicels,  with  2  small  bracts,  dostered  in 
axillary  rounded  fascicles.  Petals  broadly  ovate,  obtuse.  Stamens  as  long 
as  petds.  Ovary  small,  stigma  sessile,  obscurely  2-lobed.  Drupe  crowned 
with  persistent  base  of  style,  red  when  ripe,  dark  brown  when  dry,  globose, 
^  inch  across.  Stones  2,  sometimes  3-4,  irregularly  furrowed  and  rugose 
outside. 

Himalaya,  from  the  Indus  to  Bhutan,  between  5000  and  9500  ft.  Not  quite 
hardy  in  England.  Fl.  Apr.-June  ;  fr.  Aug.-Oct  A  moderate-sized  evergreen 
tree,  30-40  ft.  high,  with  a  straight  symmetrical  trunk,  attaining  a  large  girth. 
Madden  records  one  of  16-17  ft.  near  Naini-Tal.  Numerous  branches,  forming 
a  dense  oval  crown.  Bark  of  stem  and  larger  branches  greenish  grey,  smooth, 
slightly  marked,  with  long  shallow  longitudinal,  and  short  smul  transverse 
wrmkles.  Foliage  shining,  dark  green.  Wood  light-coloured,  heavy,  dose 
and  hard,  with  distinct  meaullary  rays, 

2.  I.  ezsiilca,  Wall. — Syn.  Ehretia  umheUulata^  Wall.,  and  Cassine 
excelsa,  WalL  in  Eoxb.  FL  Ind.,  ed.  Carey,  i.  344  and  376.  Sometimes 
called  Ilex  excelsa,     Vem.  Tumxiri,  N.W.P. 

Leaves  membranous,  ovate,  acuminate,  entire,  glabrous,  on  petioles  | 
in.  to  1  in.  long,  with  minute,  caducous  stipules.  Flowers  bisexual, 
generally  pentamerous,  small,  greenish  white,  fi:agrant,  in  axillary  umbel- 
late cymes,  on  a  common  pilose  peduncle,  varying  in  length,  with  small 
bracts  at  the  base  of  pedicles.  Petals  spreading,  then  recurved.  Stamens 
longer  than  petals.  Stigma  sessile,  4-5-lobed.  Drupe  globose,  ^  in.  across, 
with  five  3-sided  stones. 

Siwalik  tract,  and  outer  ranges  of  Himalaya,  ascending  to  6000  ft.,  from  the 
Jumna  to  Assam,  Kasia  hills,  and  Malayan  peninsula.     Eveigreen;  blooms 
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Mareh-Aufi^ost ;  fruit  ripens  October.  In  Eamaon  a  large-sized  slirub.  In 
Nepal,  WaLlidi  states  that  it  grows  to  be  a  stately  tree,  with  numerous  spreading 
branches,  forming  a  large  crown.  Bark  of  stem  pale  cinereous,  dark  grey,  or 
brownish,  with  callous  dots. 

3.  L  odorata,  Hamilton;  Don  Prodr.  Fl.  Nepalensis,  p.  189. 

Glabious;  leaves  coriaceous,  on  short  sulcate  petioles,  oblong  or  ob- 
long-lanceolate, acuminate,  4-8  in.  long,  crenulate;  stipules  minute, 
caducous.  Flowers  tetramerous,  unisexual,  crowded  on  short  axillary 
cymose  panicles,  often  2  or  3  together ;  bracts  small,  at  the  base  of  pedi- 
cels. Stamens  as  long  as,  or  longer  than,  petals.  Stigma  sessile,  4-lobed. 
Drupe  ovoid,  J  in.  long,  black,  with  4  stones. 

An  evergreen  tree  in  the  outer  ranges  of  the  Himalaya,  ascending  to  6000  ft, 
ftom  the  Sutlej  to  Sikkim.     FL  in  April ;  the  fruit  ripens  in  June. 
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Trees  or  shrubs,  with  simple,  alternate  or  opposite,  generally  coriaceous 
leaves ;  stipules  none  minute  or  early  deciduous.  Flowers  small,  inflor- 
escence generally  cymose.  Calyx  small,  4-6-cleft,  imbricate.  Petals  4-5, 
spreading,  not  clawed,  inserted  on  the  disc,  imbricate.  Stamens  3-5,  in- 
serted on  the  disc,  alternate  with  the  petals  ;  filaments  short,  subulate ; 
anthers  short,  2-celled,  dehiscing  longitudinally.  Disc  large,  surrounding 
the  base  of  tke  3-5-celled  ovary.  Ovules  generally  2  in  each  cell ;  style 
short  Fruit  various;  embryo  straight;  radicle  nearly  always  inferior. — 
Gen.  PI.  L  357  ;  Royle  HI.  166 ;  Wight  111.  i.  174. 

Capsule  2-5-celled,  dehiscing  locnlicidally ;  stamens  4-5  ;  seeds 
albumiaons. 

Capfinle  8-5-valved ;  leaves  opposite 1.  £uonyhus. 

Capsule  2-8-valyed ;  leaves  alternate 2.  Celastrus. 

Frait  indehiscent ;  leaves  opposite  ;  seeds  albuminous        .        .  3.  EjLfionENDRON. 
Capsolel-celledy  2-yalved,  laterally  compressed ;  leaves  opposite ; 

stamens  3 ;  seeds  wiUiout  albumen 4.  Hippocratea. 

1.  BUONyMUS,  Linn. 

Trees  or  shrubs,  with  opposite  leaves  and  deciduous  stipules.  Flowers 
bisexual,  in  axillary  cymes.  Calyx  flat,  4-6-cleft.  Petals  4-6,  stamens 
as  many,  both  inserted  on  a  broad,  fleshy,  4-6-lobed  disc.  Ovary  im- 
mersed in  disc,  3-5-celled;  style  short.  Capsule  3-5-lobed  and -celled, 
angled  or  winged,  dehiscence  loculicidal ;  cells  l-2-8eeded.  Seeds  more  or 
less  enclosed,  in  a  fleshy  arillus,*  with  a  straight  embryo  enclosed  in  oily 
albumen. 

Cauules  smooth  or  rough,  without  prickles, 
lieaves  membranous;  cymes  with  small,  numerous  flowers. 

Oapenles  4-lobed,  not  winged 1.  ^.  HamUUmianwt, 

Capsuletf  with  4  long  tapering  wings   .  .        .      2,  E,  lacerus. 

Leaves  coriaceous ;  flowers  more  than  \  in.  across. 
Capsules  more  or  less  winged  ;  seeds  enclosed  in  arillus     3.  E*  penduliis. 
Capsules  not  winged,  arillus  cup-shaped      .        .        .      4.  E.  tingens. 
OBpsolee  covered  with  numerous  subulate  prickles     .        .      6,  E.  eckinatus. 

*  The  arillus  of  Buonymvs  is  sometimes  called  arillode,  not  being  an  enlargement 
of  the  fanicle,  but  an  excrescence  of  the  outer  coat  of  the  ovule  near  the  foramen. 
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Closely  allied  to  B,  ffamiUonianus  is  E,  ewrofHBtu^  L.,  the  SnindU-tree^  a 
common  European  shrub,  also  found  in  North  Africa  and  West  Siberia,  with  4- 
angled  green  twigs,  greenish-white  flowers,  and  4-lobed  crimson  capsules.  Wood 
used  for  turning,  and  to  make  charcoal  for  the  finer  sorts  of  gunpowder. 

1.  E.  HamUtonianus,  WaD.— Tab.  XVI.— Wall,  in  Eoxb.  EL  Ind., 
ed.  Carey,  ii.  403. — Syn.  E.  atrqpurpureus,  Eoxb.  Fl.  Ind.  i.  627.  Vem. 
Singi,  nkiy  chtial,  watal,  papar,  r^hu,  ravdi,  braJimdni,  hanchor,  karun, 
sMoch,  sidJiera,  Pb.;  Agniun,  agnu,  Kamaon. 

Branches  and  branchlete  round,  glabrous,  green.  Leaves  2-5  in.  long, 
glabrous,  membranous,  oblong-lanceolate,  finely  serrulate,  acTimiBate,  on 
petioles  about  ^  or  ^  in.  long.  Cymes  regularly  dichotomous,  axillaiy 
and  intra-axillary,  opposite,  occasionally  clustered  on  undeveloped  branch- 
lets,  with  15-30  greenish- white  flowers ;  bracts  minute,  deciduous.  Petals 
oblong,  obtuse.  Stamens  shorter  than,  or  as  long  as,  petals.  Capsule  yel- 
low, deeply  4-lobed,  not  winged ;  seeds  entirely  enveloped  by  a  scarlet 
ariUus. 

Common  in  the  Outer  Himalayan  ranges  from  the  Indus  to  Bhutan,  between 
3800  and  8500  ft  Easia  hills.  Generally  in  mixed  forests,  where  there  is 
some  shade.  Fl.  from  March  -  June ;  the  fruit  ripens  from  Aug.  onwards. 
Hardy  in  England.  A  lar^  shrub,  under  favourable  circumstances  a  moderate- 
sized  tree,  30-35  ft.  high,  with  a  short  straight  trunk,  4-5  ft.  girth  ;  bark  of  stem 
smooth,  vellowish  cinereous,  or  reddish  brown.  Wood  beautifully  white,  com- 
pact and  close,  not  very  hard,  UBed  for  making  spoons.  Young  dboots  and 
leaves  lopped  for  fodder. 

2.  E.  lacerns,  Hamu—Syn.  E.  fimhnatus,  Wall,  in  Roxb.  Fl.  Ind.,  ed. 
Carey,  ii  408.  Vem.  Siki,  hattali,  pattali,  banchir,  dudhapdr^  papavy 
hancku,  pash,  mara,  chlkan,  rang  chuly  kioch,  Pb. 

Young  shoots  of  the  current  year  compressed  alternately  in  either  direc- 
tion ;  branches  round,  glabrous,  grey  or  reddish-brown.  Leaves  2-4  in. 
long,  glabrous,  membranous,  elliptic  or  broadly  ovate,  shortly  acuminate, 
serrate,  serratures  frequently  semilate,  decurrent  into  petioles  about  |  in. 
long  ;  stipules  minute,  linear,  deciduous.  Cymes  umbelliform,  on  long 
slender  peduncles ;  main  branches  3-7,  slender,  each  bearing  a  simple  or 
compound  umbellate  fascicle  of  small  flowers.  Bracts  linear,  deciduous. 
Cymes  inserted  near  the  base  of  this  year's  branchlets,  most  below  the 
first  leaf,  a  few  in  the  axils  of  the  lower  leaves.  Flowers  small,  tetramer- 
ous.  Petals  white.  Anthers  on  short  filaments.  Capsule  with  2-5,  gene- 
rally 4,  vertical,  long  tapering  wings,  the  valves  when  ripe  spreading  out 
flat  when  opening.     Seeds  ovoid,  enclosed  in  a  bright  red  anllus. 

In  many  parts  of  the  Himalaya,  but  not  common.  At  higher  elevations  than 
the  preceding  species,  generally  between  6000  and  11,000  ft.  from  near  the  Indus 
to  Sikkim.  Open  places  in  foresta  Fl.  from  March-June  ;  fruit  ripens  fixjm 
July-Oct  A  small,  handsome  tree,  25  ft.  high,  with  a  short  straight  trunk  to  3 
ft.  girth  ;  bark  of  stem  grey,  or  brownish  grey,  smooth,  and  with  dight  longi- 
tu£nal  wrinkles.  Foliage  dark  green,  red  in  autumn  before  falling.  The  wood 
is  white,  close-grained,  and  tough  ;  it  is  carved  into  spoons.  Young  shoots  and 
leaves  are  lopped  to  feed  goats.  In  Bussahir  the  seeds  with  their  bright  red 
arils  are  strung  up  and  used  as  ornaments. 
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3.  E.  pendnlns,  Wall,  in  Eoxb.  Fl.  Ind.,  ed.  Carey,  ii.  406.  Sometimes 
called  K  japonicus. — Vem.  Chojpra^  pincho,  garur,  kmihUy  N.W.P. 

Yonng  twigs  angular  or  compressed ;  leaves  2-4  in.  long,  oblong-lanceo- 
late, coriaceous,  glabrous,  pale,  often  cinereous  beneath,  sharply  serrate ; 
petioles  sulcate,  less  than  \  in.  long;  stipules  minute,  with  a  few  long 
hairs.  Cymes  axillary,  opposite,  with  3-20  flowers,  on  peduncles  2  in.  long, 
often  flat,  sulcate,  regularly  dichotomous,  or  bearing  3  or  more  branches. 
Bracts  ovate,  lacerate.  Flowers  tetramerous,  rarely  pentamerous,  \  in. 
acroas.  Calyx-lobes  obtuse,  fimbriate.  Petals  whitish,  oblong,  fimbriate. 
Stamens  nearly  as  long  as  petals ;  anthers  ovate,  short.  Style  short,  fili- 
form. Capsule  3-  or  4-lobed,  the  angles  sharp,  more  or  less  winged ;  seeds 
enclosed  in  a  thin  arillus. 

Locally  (nowhere  common)  in  the  Himalaya  between  2500  and  7600  ft,  rarely 
ascending  to  8600  ft.,  from  the  Jhelam  to  Nepal  and  further  east.  Fl.  in  April 
and  May  ;  the  fruit  ripens  in  June  and  July.  A  small,  elegant  tree,  to  40  ft. 
bigh,  with  a  short  straight  trunk,  2^  ft.  girth  ;  numerous  branches  ascending 
and  spreading ;  the  ultimate  branchlets  drooping,  forming  an  oval  crown.  Bark 
of  trunk  darK  grey,  brownish,  or  yellow,  scabrous  and  longitudinally  rugose. 
Toimg  foliage  brown  and  shining ;  old,  dull  grey. 

4.  B.  tingenB,  Wall,  in  Eoxb.  FL  Ind.,  ed.  Carey,  ii.  406. — ^Vern. 
Kungkuy  N.W.P. ;  Neioar,  Kasuriy  Nepal. 

Branchlets  indistinctly  4-sided;  scales  of  buds  lanceolate,  fimbriate. 
Leaves  1-2  in.  long,  glabrous,  coriaceous,  ovate  or  ovate-lanceolate,  obtusely 
senate  or  crenate,  acute  or  shortly  acuminate,  on  short  petioles,  with 
brown  subulate,  fimbriate  stipules.  Cymes  axillary,  approximate,  in 
pairs  at  the  base  of  this  year's  branchlets ;  peduncles  varying  in  length, 
the  longest  2  in.,  with  regular  dichotomous  cymes  of  3-7  large  flowers  | 
in.  across,  pentamerous  or  tetramerous,  with  linear-lanceolate,  fimbriate 
bracts.  Divisions  of  calyx  broadly  ovate,  irregularly  dentate  or  fimbriate. 
Petals  orbicular,  shortly  unguiculate,  white  or  yellowish,  beautifully  marked 
with  dark  purple  veins.  Stamens  a  little  shorter  than  petals ;  anther-cells 
diverging,  attached  to  a  horseshoe-shaped  connective.  Style  subulate, 
as  long  as  stamens.  Capsule  3-  4-  or  5-com6red,  not  winged ;  seeds  ob- 
long, with  a  cup-shaped  arillus. 

Hunalaya,  from  6500-10,000  ft,  from  the  Sutlej  to  Nepal.  FL  from  April- 
June,  the  fruit  ripening  in  August  and  Sept  A  small  tree,  to  20  ft.  high,  with 
a  short,  erect,  symmetrical  trunk,  2^3  ft  girth  ;  few  branches,  forming  a  small, 
nnrndtti  crown.  Bark  dark  cinereous,  or  yellowish  brown,  with  numerous  yel- 
low tubercles,  and  whitish  longitudinal  cracks  and  wrinkles,  inner  substance 
brown,  with  fine  white  fibres.  Wood  light  brown,  fine-grained,  compact  and 
bard,  not  porous,  with  fine  indistinct  medullary  rays.  Wallich  states  that  the 
Nepalese  employ  the  bark  for  the  purpose  of  markmg  the  forehead. 

£.  grcmdi/loruSf  Wall.  PL  As.  rar.  t.  264,  may  possibly  be  synonymous  with 
^  species ;  but  the  figure  represents  the  capsule  as  ovoid,  and  does  not  show 
the  dark  veins  of  petals,  ana  the  figure  is  supported  by  the  description  of 
£•  fprandifiarus  in  FL  Ind.,  ed.  Carey,  404. 
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5.  E.  echinatna,  Wall  in  Eoxb.  FL  Ind.,  e<L  Carey,  ii.  410. 

Branchlets  tetragonal,  with  4  thick  lines,  decuirent  from  either  side  of 
the  petioles ;  scales  of  buds  brown,  fimbriate,  often  persistent  at  the  base  of 
the  current  year's  shoots.  Leaves  2-3  in.  long,  decurrent  into  short  peti- 
^  oles,  coriaceous,  oblong-lanceolate,  crenate  or  obtusely  serrate,  with  minute 
stipules.  Cymes  axillary,  shorter  than  leaves,  with  3-10  tetramerous, 
peagreen,  scentless  flowers  ;  bracts  small,  triangular,  fimbriate.  Capsules 
globose,  ^  in.  across,  beset  with  numerous  subulate  prickles,  4-valved, 
with  4  ovoid  seeds,  entirely  enveloped  in  a  thin^  scarlet  ariUus. 

In  many  parts  of  the  Himalaya  range,  between  7000  and  12,000  ft.,  from  the 
Jhelam  to  Sikkim«  Fl.  in  March  and  April ;  fruit  ripens  about  August,  and 
often  remains  several  months  hanging  on  the  branches.  Most  frequently  a 
large  shrub,  stem  and  branches  often  climbing  and  trailii]^  like  ivy  to  a  con- 
siderable distance  over  trees  and  damp  shadea  rocks,  attacning  itself  by  dense 
tufts  of  capillary  rootlets  to  2  in.  long.  Occasionally  a  small  handsome  tree, 
15-20  ft.  high,  with  a  short  straight  trunk,  12-16  in.  girth.  Branches  opposite, 
smooth,  osh-coloured,  bark  of  stem  light  grey,  with  parallel  longitudinal  fur- 
rows ;  inner  substance  soft,  spongy,  yellow. 

2.  CELASTBUS,  Linn. 

Leaves  alternate ;  stipules  minute,  deciduoua  Flowers  small,  frequently 
unisexual.  Calyx  6-clefb.  Disc  flat  or  cup-shaped.  Petals  5,  usually 
spreading.  Stamens  5,  inserted  upon  or  under  the  margin  of  the  disc ; 
anthers  2-celled,  dehiscing  longitudinally.  Ovary  2-  3-  rarely  4-celled ; 
style  short ;  stigma  generally  lobed.  Capsule  globose  or  oblong,  3-2-  or 
1 -celled,  with  1  or  2  seeds  to  each  cell,  dehiscing  locnlicidally.  Seeds 
often  arillate,  with  a  fleshy  albumen;  cotyledons  foliaceous;  radicle 
inferior. 

Armed  ^ith  axillary  spines  ;  cymes  lateral ;  capsule  generally 
8-celled,  8-valved. 
Peduncles  capillary,  1-1  ^  in.  long  ;  leaves  lanceolate  .      1.  C.  rufus. 

Cymes  suhsessile ;  leaves  ovate  or  obovate     .        .  .       2.  C.  spinogus. 

Armed  with  axiUary  spines ;  cymes  axillary,  with  divaricate 

branches  ;  capsule  generally  2-valved,  1-  or  2-celled  .        .       8.  C.  senegalensis. 
Unarmed,  climbing ;  cymes  in  a  terminal  compound  raceme     .      4.  C,  paniculaiut. 

1.  0.  rufus,  WalL  in  Eoxb.  Fl.  Ind.,  ed  Carey,  ii.  397. 

A  tree,  sparingly  armed  with  axillary  short  spines ;  wholly  glabrous. 
Leaves  subcoriaceous,  lanceolate,  serrulate,  3-5  in.  long.  Peduncles  nume- 
rous, lateral,  fascicled,  capillary,  reddish,  1-1^  in.  long,  bearing  a  dicho- 
tomous  cyme  of  a  few  small  white  flowers,  supported  on  capillary  pedicek 
Bracts  hmceolate.     Capsule  obovate,  3-valved,  3-celled,  3-seeded. 

Himalaya  from  Eamaon  to  Bhutan,  ascending  to  6000  ft.  Easia  hills.  Fl. 
March,  April ;  fruit  ripe  June. 

2.  0.  spinosns,  Royle;  Boissier  Fl.  Orient,  ii.  11. — Syn.  Oymnosporia 
spinosa.  Vern.  Dzaral,  trans-Indus ;  Kandu,  kandidri,  pdtdki,  lei,  phvr 
pdriy  badlo,  kadewar,  Pb. ;  Kura,  hdgriwdla  ddrim,  gwdla  ddrim  (darim 
is  Pomegranate),  N.W.P. 


Celastrus,]  XXIV.  CELASTRINEiE.  81 

Glabrous,  armed  with  numerous  straight  axillary  spines,  generally  ahout 
f  in.  long.  Leaves  on  short  petioles,  broadly  ovate  or  obovate,  crenate, 
ooriaceousy  cinereoua  Cymes  axillary,  subsessile  or  shortly  pedunculate, 
often  fascicled  on  short  dichotomous  branchlets ;  flowers  numerous,  up  to 
30  ;  bracts  small,  triangular,  ciliate.  Calyx-lobes  obtuse,  ciliate.  Petals 
oblong,  reddish,  with  white  margins.  Filaments  subulate,  inserted  under 
edge  of  disc ;  anthers  oval,  versatile.  Disc  5-lobed,  fleshy,  surrounding 
base  of  3-celIed  ovaiy.  Style  short  cylindrical ;  stigma  3-  or  5-lobed. 
Capsule  turbinate  or  obovoid,  3-celled,  3-cornere(l,  ^  in.  long ;  seeds  half 
covered  with  an  aril. 

Common  in  Afghanistan  and  North-West  India,  eztendinjz  as  far  as  Ejunaon 
in  the  Oater  Himalaya  and  Siwalik  tract ;  also  reported  from  Bandelkhand« 
Generally  on  diy,  hot,  rocky,  mgged  slopes,  often  on  kankar  soil.  In  flower 
and  fruit  from  March-Nov.  A  stiff,  densely-branching  shrub,  8-12  ft.  high, 
nsuaUy  with  strong,  stiff,  sharp  spines,  rarely  unarmed.  Bark  dark  grey,  or 
with  a  reddish  tin^e,  scurfy,  but  not  much  marked  ;  foliage  dull  greyish  green. 
The  seeds  have  a  bitt^ir  taste. 

3.  0.  senegalensiB,  Lam. ;  Boissier  Fl.  Orient,  ii.  11 ;  Bedd.  FL  Sylv. 
anaL  t  x.  2.— Syn.  (7.  montana,  Roxb.  Fl.  Ind.  i.  620;  W.  &;A.  Prodr.  159 ; 
Wight  Ic.  t.  382.  Vem.  SherawanSy  trans-Indus;  Talkar,  dajkar,  ma- 
reilOy  MngarOj  khardi,  Pb. ;  Baikal^  gajachinniy  C.P.  ;  Mdl  kangoni, 
Bomb. 

Glabrous,  glaucous  or  pale  green,  usually  armed  with  numerous  straight 
axillary  spines,  generally  1-2  in.  long,  and  often  bearing  leaves  and  flowers. 
Leaves  variable  in  form  and  size,  coriaceous,  entire  or  crenate,  narrowed 
into  petiole,  obovate  oblanceolate  or  Unear-spathulate.  Cymes  axillary, 
often  2  or  more  together  on  short  tubercular  branchlets,  regularly  dicho- 
tomous ;  branches  divaricate ;  bracts  triangular,  flmbriate.  Mowers  small, 
pale  greenish  white,  a  large  proportion  sterile.  Lobes  of  calyx  obtuse  or 
acute,  fimbriate.  Petals  oblong,  with  entire  or  fimbriate  edges.  Disc 
broad,  flat,  10-lobed.  Filaments  subulate ;  anthers  round,  versatile.  Style 
short ;  stigma  3-lobed.  Capsule  globose  or  ovoid,  about  the  size  of  a  small 
pea,  generally  2-valved,  often  1-celled,  with  1,  2,  rarely  3  seeds;  occasionally 
3-valved.  (The  seeds  of  this  species  should  be  examined ;  some  of  the 
specimens  before  me  have  an  arUlus,  others  are  naked.) 

This  plant  has  a  wide  distribution,  from  the  Mediterranean  region  over  a  great 
part  of  tropical  Africa  to  India.  It  is  common  in  many  parts  of  the  Panjab 
trans-Indus,  in  Sindh,  the  Salt  range,  about  Delhi,  in  the  Siwalik  tract,  and 
the  oater  Himalaya  (ascending  to  4000  ft.),  in  Guzerat,  the  Dekkan,  and  many 
parts  of  the  Peninsula.  The  specimens  from  Sindh,  Afghanistan,  and  Delhi 
nave  narrow,  those  from  South  India  have  broadly  obovate  leaves.  Mostly  in 
stony,  rocky,  dry,  barren  localities.  Fl.  at  various  times  throughout  the  year, 
the  seed  ripening  in  summer  and  autumn. 

A  tall  snrub,  under  favourable  circumstances  a  small  tree  15-20  ft.  high, 
with  a  short  crooked  trunk,  2  -  4  ft.  in  girth,  stiff  branches  forming  a  loose 
oval  crown.  Bark  of  stem  J  in.  thick,  yellowish,  reddish,  or  purplish  grey. 
Wood  white,  cloee-ffrained,  hard,  and  durable  ;  the  leaves  are  thrashed  out  and 
used  as  fodder,  the  oranches  employed  as  dunnage  for  the  roofs  of  houses. 

F 
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4.  0.  panionlatas,  Willd. ;  Roxb.  FL  Ind.  i.  621 ;  Wight  lU.  t.  72 ; 
Ic.  PL  t.  158 ;  W.  &  A.  Prodr.  158.— Syn.  C.  nutans,  Roxb.  1.  c.  623. 
Vem.  Mdl  kdkni,  Oudh,  N.W.P. ;  Kdkundan,  rangvl,  wdhrangur,  C.P. ; 
Kanguni,  Bomb. 

Unarmed  ]  climbing  or  scrambling.  Leaves  glabrous,  broadly-ovate  or 
obovate,  acuminate,  crenate.  Flowers  unisexual;  cymes  arranged  in 
terminal,  compound,  elongated  panicles;  peduncles  and  pedicels  pubes- 
cent ;  bracts  fimbriate.  Calyx-lobes  rounded,  toothed  ;  disc  mostly  con- 
nate with  the  cup  of  the  calyx.  Stamens  inserted  on  its  free  margin ; 
anthers  attached  near  the  base.  Capsule  globose,  generally  3-valved,  3- 
celled,  3-6-seeded.     Seeds  enclosed  in  a  complete  red  arUlus. 

A  lai^  scrambling  or  climbing  shrub,  probably  dioecious,  common  in  many 
parts  of  India.  Outer  Himalaya,  ascending  to  4000  ft.,  from  the  Jhelain  to 
Assam,  Eastern  Bengal,  Behar,  and  South  India.  Leaves  and  seeds  are  used  in 
native  medicine  ;  an  oil  is  extracted  from  the  seeds,  which  is  used  medicinally. 

3.  EUBODENDBON,  Jacq.  fU. 

Shrubs  or  trees  with  alternate  or  opposite  leaves,  and  small  caducous 
stipules ;  flowers  small,  occasionally  unisexual,  in  axillary  cymes.  Calyx 
4-5-cleft.  Petals  4-5-spreading.  Disc  thick,  fleshy,  angled.  Stamens  4- 
5,  inserted  under  the  edge  of  the  disc ;  anthers  nearly  globose.  Base  of 
ovary  confluent  with  disc,  3-celled,  rarely  2-  or  5 -celled ;  style  short ; 
ovules  erect,  2  in  each  cell.  Fruit  a  dry  or  fleshy  indehiscent  drupe,  the 
pntamen  1-3-ceUed,  1,  rarely  2,  seeds  in  each  cell.  Seeds  erect,  without 
an  arillns ;  albumen  scanty  or  copious,  enclosing  a  straight  embryo,  with 
flat  cotyledons. 

1.  £.  RoxburghU,  W.  &  A.  Prodr.  157 ;  Wight  111.  t  71 ;  Bedd.  R 
Sylv.  t.  148. — Syn.  Neerija  dichotoma,  Roxb.  FL  Ind.  i.  646.  Vern. 
Mirandu,  j^^driuriy  bakra,  jamoa,  Pb. ;  BaJcray  shauriaj  cJiauli,  daheri, 
mdmH,  N.W.P. ;  Chauri,  metkur,  Oudh ;  Jamrassi,  jumrassi,  kala 
mtikay  rohi,  C.P. ;  DhakJca  marrah,  Gondi ;  Tamruj,  Bomb. 

Leaves  glabrous,  generally  opposite,  on  petioles  J  in.  to  1  in.  long,  ellip- 
tic ovate  or  oblong,  acuminate,  crenate,  coriaceous;  stipules  smidl,  tri- 
angular, deciduous.  Cymes  axillary,  dichotomous,  spreading,  as  long  ob 
or  shorter  than  leaves ;  peduncle  longer  than  petiole ;  branches  divari- 
cate; bracts  small,  caducous.  Calyx  -  segments  broad,  round,  obtuse. 
Petals  oblong  with  membranous  edges,  yellowish  brown  and  white. 
Stamens  shorter  than  petals ;  filaments  recurved ;  anther-cells  attached 
to  a  broad  semicircular  connective,  diverging  at  base.  Drupe  ovoid  or 
obovoid,  J  in.  long,  yellowish  green  when  ripe,  thin,  fleshy ;  putamen  1- 
celled,  1-seeded,  crustaceous. 

Conunon  in  the  Siwalik  tract  and  outer  Himalaya,  ascending  to  6000  ft, 
from  the  Ravi  to  Sikkim.  Behar,  Bandelkhand,  Oudh  forestis,  the  CentraLPro- 
vinces,  and  the  Peninsula.    The  old  leaves  shed  in  February  and  March,  the 
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young  foliage  issues  in  May  ;  the  full-grown  foliage  is  dark  green  and  shining. 
FL  Feb.- June,  the  fruit  ripening  in  April  and  May  of  the  following  year. 

A  moderate-sized  tree,  at  times  a  snrub  only,  attains  30-50  ft.  in  the  Oudh 
forests,  with  an  erect,  symmetrical  trunk,  attaining  from  3-8  ft.  in  girth, 
numerous  branches  forming  a  close  oval  crown.  Bark  of  trunk  thin,  cinere- 
ous, or  ferruginous,  smooth,  with  irregular  longitudinal  wrinkles,  or  dark  and 
scurfy.  The  wood  is  whitish  or  light  reddish-brown,  even,  close,  compact ;  a 
cub.  ft  weighs  40-60  lb.  when  seasoned,  and  60-65  lb.  when  green,  value  of 
P.  511  (Fowke),  513  (Skinner).  Seasons  well,  works  easily,  and  is  durable. 
Is  often  beautifully  curled  and  flaked,  and  takes  a  fine  polish ;  is  used  for 
cabinet-work,  and  recommended  for  picture-frames.  The  root  is  believed  to  be 
a  specific  against  snake-bites,  and  the  bark  is  used  in  native  medicine,  said  to 
be  a  virulent  poison.  The  young  tree  is  often  attacked  by  an  aphis,  and  in  con- 
sequence a  saccharine  matter  is  excreted  on  the  leaves. 

4.  HIPPOCBATBA,  Linn. 

Climbing  shrubs  or  trees,  with  opposite,  entire  or  serrate,  coriaceous 
leaves.  Flowers  bisexual  Sepals  5.  Petals  5,  longer  than  sepals. 
Stamens  3.  Ovary  3-celled.  Fruit-carpels  3,  distinct,  each  1 -celled, 
laterally  compressed,  2-valved,  the  valves  navicular.  Seeds  1-3,  com- 
pressed, erect,  attached  to  the  base  of  the  capsule,  the  funicle  dilated  into 
a  bread  wing.  Albumen  none ;  cotyledons  flat,  oval ;  radicle  short,  in- 
ferior. 

Leaves  5-6  in.  long  ;  capsule  3  in.  long  .        .        .        .        1,  ff.  arhorecu 
Leaves  2-3  in.  long  ;  capsule  1-H  in.  long  .        .        2,  ff.  indica. 

1.  H.  arborea,  Roxb.  Cor.  PI.  t.  205 ;  FL  Ind.  i.  167. 

A  large  climber,  with  long  flexuose  branches,  wholly  glabrous.  Leaves 
ovate,  or  ovate-oblong,  shortly  acuminate,  serrulate,  5-6  in.  long ;  petiole 
i  in.  long ;  main  lateral  nerves  6-8  pair,  arcuate.  Flowers  yellow,  in 
axillary,  pedunculate  cymes.  Capsules  1-3,  at  the  end  of  terminal 
peduncles,  obovate-oblong,  acute  at  both  ends,  3  in.  long  and  IJ  in.  broad, 
thickly  coriaceous,  with  numerous  prominent  longitudinal  nerves.  Seeds 
2.  Wing  of  seed  tawny,  ovate,  1^  in.  long,  smooth,  corky.  Seed  J  in. 
long.    Cotyledons  greenish  yellow,  fleshy. 

Abundant  in  the  mixed  forests  of  Baraich  and  Gonda  in  Oudh  (U.  Thomp- 
8on).  Ascends  the  iMgest  forest-trees,  often  enveloping  them  witn  its  thick, 
heavy  foliage.  Leaves  renewed  April,  May.  FL  in  July,  and  the  fruit  ripens 
inApriL 

2.  H.  indica.  Willd. ;  Roxb.  Cor.  PL  1. 130 ;  FL  Ind.  L  165  j  W.  &  A. 
Prodr.  104. — Vern.  Kazurati,  Bomb. 

A  climbing  shrub,  wholly  glabrous.  Leaves  ovate,  acuminate,  crenate, 
2-3  in.  long;  petiole  ^  in.  long.  Flowers  rusty  yellow,  in  axillary, 
pedunculate  cymes.  Capsules  oblong,  striated,  1-1^  in.  long,  i  in.  broad. 
Seeds  2,  reddish  brown ;  wings  membranous. 

South  India,  Bengal,  Behar,  and  probably  Central  India,  Burma,  Ceylon, 
Indian  Archipelago  ;  also  in  tropical  Africa.     FL  Jan- April. 
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Trees  or  slirabs,  often  armed  with  spinescent  branches  or  stipulai 
spines.  Leaves  simple,  alternate  or  opposite.  Flowers  small,  often 
unisexual,  green  or  yellow.  Inflorescence  generally  cymose.  Calyx  4-5- 
cleft ;  lobes  triangular,  valvate  in  bud.  Petals  generally  present,  inserted 
on  the  calyx-tube  near  the  edge,  and  alternate  with  its  segments.  Stamens 
opposite  the  petals,  and  often  enclosed  by  them,  inserted  with  the  petals 
or  on  the  edge  of  the  disc;  anthers  2-c6lled,  bursting  longitudinally. 
Disc  annular  cupular  or  coating  the  calyx-tube.  Ovary  free,  or  more  or 
less  adhering  to  the  calyx-tube,  2-  or  3-celled,  rarely  4-celled,  with  one 
erect  ovule  in  each  cell.  Fruit  various,  with  1-3  seeds,  with  or  without 
albumen,  and  a  large  embryo. — Gen.  PI.  i.  371 ;  Royle  IlL  168 ;  Wight 
IlL  L  179. 


1.    ZlZTPHITS. 

2.  Bbrchrmta. 


8.  Rhamntts. 

4.    HOVENIA. 

5.  Saobrbtia. 

6.  Yentilaoo. 


Fruit  a  fleshy,  rarely  dry  drupe  or  berry,  l-3*8eeded. 
Armed  with  stipular  spines  ;  leaves  3-5-nerved 
Unarmed ;  stipules  foliaceous ;  leaves  with  numerous  promi 

nent  parallel  lateral  nerves 

Armed  with  spinescent  branches,  or  unarmed ;  calyx-lobes  de 

ciduous 

Unarmed  ;  branches  of  cymes  swell  into  a  fleshy  mass 

Armed  with  spinescent  branches,  or  unarmed ;    calyx-lobes 

persistent         ........ 

Fruit  a  diy  1 -seeded  nut,  terminating  in  a  long  narrow  wing 

1.  ZIZYPHUS,  Juss. 

Shrubs  or  trees,  generally  armed  with  stipular  spines.  Leaves  alter- 
nate, more  or  less  distichous,  petiolate,  with  3-5  main  nerves  from  the 
base.  Flowers  small,  mostly  bisexual,  generally  in  axUlary  cymes. 
Calyx-tube  cup-shaped,  or  broad-obconical;  limb  5-cleft,  the  divisions  keeled 
inside.  Petals  sometimes  wanting,  generally  5 ;  lamina  more  or  less  con- 
cave or  hood-shaped.  Disc  coating  the  calyx-tube,  edge  free,  pentagonous 
or  5-10-lobed.  Ovary  immersed  in  disc,  more  or  less  confluent  with  it,  2- 
celled,  rarely  3-  or  4-celled ;  styles  2-3,  free  or  partly  connate.  Drupe 
fleshy,  kernel  generally  woody  or  osseous,  1 -3-celled,  1  seed  in  each 
cell.  Seeds  with  a  smooth,  brittle  testa;  albumen  thin,  enclosing  the 
embryo ;  cotyledons  thick,  flat,  or  convex ;  radicle  short. 

Drupe  fleshy  ;  kernel  1-2-celled. 
Cymes  axillary,  nearly  sessile  ;  petals  5. 
Glabrous ;  young  parts  only,  pubescent. 
Branchlets  often  fasciculate  ;  drupe  large  ;  kernel  2-celled, 

with  thick,  hard,  osseous  shell 1.  Z.  vtdgaris. 

Branchlets  single ;  drupe  small ;  kernel  2-celled,  with  thin 

crustaceous  shell 2.  Z,  oryphylla. 

More  or  less  tomentose. 
A  straggling  or  climbing  shrub ;  drupes  small,  \  in.  long  8.  Z.  (Enoplia. 
A  tree ;  drupes  globose  oblong  or  ovoid,  4- J  in.  long,  or 

longer 4.  2.  Jujuba. 

A  low  thorny  shrub;  drupes  globose,  Ji  in.  diam.  .        ,  6,  Z,  nummuiana. 


Ziz^hus.]  XXV.   RHAMNEiE.  85 

Cymes  axiUoiy  and  terminal,  long-pednnculate,  forming  a  laitte 
thyrsus;  petals  none;  kernel  1- celled,  1- seeded,  ahSl 

thmly  cmstaceons 6.  Z.  rugosa. 

Drape  nearly  dry ;  kernel  3-celled,  shell  thick,  hard,  osseous ; 

cymes  axillary,  short-pedunculate 7.  Z.  xylopyra, 

1.  Z.  Tiilgaris,  Lam. ;  Eoxb.  Fl.  Ind.  L  609 ;  Boiss.  FL  Orient,  ii  12. 
— Syn.  Z.  flexuosa^  "Wall.  French,  Jujuhier.  Vem.  Sinjli,  Stmli,  bdUy 
batjyphitnif  rdnu,  ber,  kdndika^  kandidrij  hirdri,  Pb. 

A  small  tree,  glabrous ;  branches  brown  and  shining,  frequently  cover- 
ed with  a  dull  grey  cuticle,  flexuose  or  zigzag,  with  2  strong  stipular 
thorns,  and  one  or  more  branchlets  at  each  bend.  Thorns  grey  or  brown, 
shming,  unequal,  one  straight,  up  to  f  in.  long,  or  longer,  the  other  much 
shorter,  uncinate  (straight  while  young).  Branchlets  often  fasciculate,  slender, 
nearly  straight,  with  10-30  alternate,  bifarious  leaves  on  short  petioles, 
having  frequently  the  appearance  of  imparipinnate  leaves.  Leaves  obliquely 
ovate-lanceolate,  obtuse,  bluntly  serrate,  with  3  main  basal  nerves  and 
finely  reticulated  veins  between,  without  any  prominent  secondary  nerves. 
Flowers  yellowish,  2-12  on  short  pedicels,  with  small  fimbriate  subulate 
bracts,  fetsciculate  on  short  axillary  cymes;  styles  2,  rarely  3,  distinct 
from  base.  Drupes  solitary,  pendulous,  on  short  slender  pedicels,  ovoid 
or  oblong,  obtuse  at  both  ends,  ^  in.  to  |  in.  long,  dark  red  or  black, 
glabrous,  shining,  fleshy;  kernel  2-celled,  rugose;  shell  thick,  hard,  osseous. 
Z.  nitiday  from  China,  Eoxb.  L  c.  609,  is  stated  to  have  a  pale  yellow 
fruit  when  ripe,  but  is  otherwise  very  similar  to  Z,  vulgaris. 

Wild  and  cultivated  in  the  N.W.  Himalaya  from  the  Ravi  to  the  Indus,  as- 
cending to  6500  ft.  Also  cultivated  in  the  Panjab  plains,  in  Beluchistan,  and 
BengftL  Beyond  India  it  is  found,  indigenous  or  cultivated,  in  Japan  and  China, 
in  Western  Asia,  Greece,  Macedonia,  and  North  Africa.  Cultivated  and  runs 
^d  in  the  south  of  France,  Corsica,  and  Italy.  Not  ouite  hardy  in  the  south 
of  England.  Fl.  from  March-June,  and  the  fruit  ripens  from  September  through 
the  cold  season.    Leafless  in  winter. 

In  the  Panjab  often  a  shrub,  in  clusters  or  dense  clumps,  under  favourable 
conditions  a  small  tree,  25-30  ft,  with  a  short,  somewhat  crooked  trunk,  to 
6  or  6  ft.  girth,  few  riffid  spreading  boughs,  and  stiff  branches,  often  unarmed, 
the  prickles  having  fjulen  off.  Bark  of  stem  dark  grey,  rough  with  longitudi- 
nal furrows.  The  full-grown  foliage  is  of  a  beautiful  bright  glossy  green.  The 
leaves  getting  yellow  before  falling,  impart  a  peculiar  nue  to  tracts  where  the 
tree  is  common— «.  g.,  near  the  great  lake  of  Kashmir.  The  leaves  are  subject  to 
the  attacks  of  a  small  insect.  About  one-third  of  the  radius  of  the  stem  is  white 
sanwood,  the  heartwood  being  dark  brown.  In  France  the  wood  is  used  for 
cabinet-work,  imder  the  name  of  Acaymt  d^Afrique,  sp.  grav.  1.09. — Matthieu 
FL  Forestifere,  50.  The  fruit  (in  India)  is  acid,  but  well  flavoured  ;  that  of  the 
Mediterranean  tree  is  sweet.  Formerly  officinal  under  the  name  of  Ixiccoe  ju- 
ivbce.  The  tree  was  known  to  classical  writers ;  in  Plinius  and  Columella  it  is 
called  Zizyphus.  Though  it  reproduces  itself  spontaneously  in  Greece  and  the 
south  of  France,  it  is  not  originally  indigenous  in  those  countries,  but  was  intro- 
duced from  Syria  during  the  reign  of  Cessar  Augustus. 

2.  Z.  ozyphylla,  Edgew.  in  Trans.  Linn.  Soc.  xx.  43. — ^Vem.  KurJcan 
ber,  Afg. ;  PiYwi,  koJcan  ber,  amldiy  amnia,  beri,  shamory  Pb.  ;  Oigyary 
N.W.P. 
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A  small  tree,  glabrous,  with  a  few  scattered  hairs  on  young  parts  ;  2-year- 
old  branches  purple,  or  covered  with  a  dull  grey  epidermis ;  branches  and 
branchlets  slightly  :flexuose,  smooth,  armed  with  pairs  of  slender  purple 
stipular  spines,  one  shorter,  straight  or  curved,  the  other  straight  to  ^  in. 
long.  Leaves  on  petioles  ^  in.  long,  ovate-lanceolate,  base  oblique,  long- 
acuminate,  mucronate  with  a  hard  brown  point,  finely  serrate,  the  serratures 
mucronate  with  brown  points,  mam  basal  nerves  3,  the  middle  nerve  with 
2  or  4  prominent  lateral  nerves,  joined  by  reticulate  veins.  Flowers  3-20, 
on  slender  pedicels  ^  in.  long,  fasciculate  on  short  thick  peduncles ;  bracts 
small,  brown,  subulate ;  calyx-lobes  carinate  to  middle ;  petals  clawed,  ex- 
panding into  a  hood-shaped  lamina ;  disc  thin,  membranous,  pentagonous ; 
styles  2,  united  to  near  the  apex.  Drupe  ovoid,  ^  in.  long,  2-celled,  2> 
seeded,  pendulous,  red  or  black  when  ripe,  putamen  flattened,  shell  thin 
crustaceous,  seeds  with  a  brown  shining  testa.  ^ 

Found  occasionally  on  the  eastern  flanks  of  the  Suliman  range  tians-Indus,  and 
in  the  outer  Himalaya  as  far  as  the  Ganges,  at  elevations  from  2000  to  6000  fL 
A  small  tree,  25-30  ft  high,  and  5-6  ft.  girth,  resembling  Z,  vtUgaris  in  gene- 
ral habit    fSruit  eaten,  but  very  acid. 

3.  Z.  (Enoplia,  Mill ;  W.  &  A.  Prodr.  163 ;  probably  Z.  Napeca,  Roxb. 
1.  c.  613. — ^Vern.  8hya-kul,  Beng;  Toziben^  Burm. 

A  straggling  or  climbing  shrub ;  branchlets  strigose,  or  oftener  covered 
with  dense  ferruginous  tomentum,  slightly  flexuose,  armed  with  short, 
straight  or  hooked  an4  recurved  stipular  prickles,  which  are  brown, 
shining,  tomentose  at  base,  and  generfdly  solitary.  Leaves  distichous,  on 
short  petioles,  strigose  or  rusty  tomentose  beneath,  with  long  adpressed 
simple  hairs,  ovate  or  rhomboid,  base  oblique,  shortly  acuminate,  entire 
or  minutely  denticulate,  generally  with  4  main  basal  nerves,  2  in  the  larger, 
and  1  in  the  smaller  half  of  the  leaf,  all  with  numerous  prominent  paisdlel 
lateral  nerves.  Cymes  short,  axillary,  dichotomous,  with  20-30  flowers  ; 
peduncles,  pedicels,  bracts,  and  calyx  densely  tomentose.  Divisions  of 
calyx  keeled  to  the  middle  ;  petals  generally  shorter  than  calyx.  Drupes 
1-3  together,  on  slender  pedicels,  generally  longer  than  peduncles,  globose 
or  obovate,  black,  \  in.  long,  1-  or  2-celled ;  shell  woody  or  osseous. 

Kamaon,  Rohilkhand,  Lower  Bengal,  Behar,  Assam,  Silhet,  Chittagone, 
Burma,  the  Peninsula,  Java,  Ceylon,  and  Mauritius.  Abundant  in  the  Baraich 
forests  of  Ojadh.  Leaves  renewed  March,  ApriL  Fl.  in  the  hot,  ripens  its 
fruit  in  the  rainy  season  and  autumn.  The  fruit  is  eaten.  A  common  hedge- 
plant  in  South  India. 

The  two  last  species  require  further  attention.  There  appear  to  be  intermediate 
forms,  and  there  are  forms  of  JujvJba^  which,  as  far  as  herbarium  specimens  go, 
only  differ  from  (Enoplia  by  the  size  of  the  fruit 

4.  Z.  Jujnba,  Lam.— Tab.  XVII.— W.  &  A.  Prodr.  162;  Eoxb.  Fl.  Ind. 
i.  608  ;  Wight  Ic.  t  99 ;  Bedd.  FL  Sylv.  t  149;  Boiss.  1.  c.  13.-— Sans. 
BadarUy  karkandhu,  koli,     Vern.  Ber^  bera,  heri,     {Ziben,  Burm.) 

A  moderate-sized  tree,  ends  of  branches  decurved  or  drooping,  in  some 
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varieties  «rect  or  spreading,  tomentose,  rarely  glabrous.  Two-year-old 
blanches  slightly  flexuose,  either  dull  brown,  or  covered  with  grey  epider- 
nus.  Branches  and  branchlets  armed  with  short  stipular  spines,  generally 
twin,  one  straight,  the  other  bent,  or  both  equal,  or  one  wanting,  or  en- 
tirely unarmed.  Leaves  sessile,  short-petiolate,  or  on  petioles  ^  the  length 
of  leaf,  oblong-ovate,  or  nearly  orbicular,  obtuse  or  acute,  1-3  in.  long,  en- 
tire or  sermlate,  often  mucronate,  occasionally  with  a  few  large  irregular 
teeth  near  the  apex,  with  3  main  basal  nerves,  and  more  or  less  prominent 
lateral  nerves.  Leaves  generally  bright  tawny-  or  nearly  white-tomentose 
beneath,  dark  green  and  glabrous  above,  or  more  or  less  glabrous  on  both 
sides.  Flowers  greenish  yellow,  somewhat  fbtid,  on  short  axillary  sub- 
sessile,  pt  short -pedunculate  cymes;  pedicels  longer  than  pedunclea 
Calyx-lobes  keeled  to  the  middle;  petals  unguiculate,  with  an  oblong 
concave  or  hood-shaped  lamina ;  anther-cells  parallel ;  disc  fleshy,  lO-lobed, 
lO-sulcate ;  styles  2,  thick,  conical,  connate  to  middle.  Drupe  varying 
in  size,  generally  about  ^  or  f  in.  long,  on  a  stalk  about  half  its 
length,  globose,  oblong,  or  ovoid,  dark  brown,  orange  or  red  when  ripe ; 
kernel  irregularly  furrowed,  mostly  2-celled,  with  a  hard,  thick,  bony 
shell. 

This  sp.  varies  exceedingly,  in  the  shape  and  size  of  the  fruit,  the 
shape  and  tomentum  of  the  leaves,  and  general  habit.  A  remarkable 
variety,  commonly  cultivated  in  the  Panjab,  from  Peshawar  to  Multan, 
has  been  described  by  Edgeworth  (Joum.  Linn.  Society,  vi.  201)  as  Z. 
Jujttbay  var.  Hysudrica.  It  is  characterised  by  obtuse,  oblong  or  ovate, 
sometimes  orbicular  leaves,  on  long  petioles  \  length  of  leaf,  glabrous  or 
slightly  tomentose  beneath,  the  branchlets  not  drooping,  but  erect  or 
spreading. .  Dr  Stewart  refers  this  variety  to  Z.  LotttSy  Lam.,  but  is  of 
opinion  that  the  Zizyphi  of  North  India  want  more  investigation  on  the 
spot  Z.  Lotus,  however,  is  a  shrub  nearly  allied  to  Z.  nummvlaria,  Z. 
Spina  Chrisii,  Willd. — Boissier  FL  Orient,  ii.  13 — which  Edgeworth  states 
in  the  same  place,  is  found  in  gardens  in  the  Panjab,  is  a  large  tree  of 
Western  Asia,  northern  and  tropical  Africa,  with  white  branches,  ovate, 
almost  glabrous  leaves,  petioles  ^^  length  of  blade ;  cymes  large,  compact, 
sessQe,  with  numerous  flowers,  and  a  ring  of  white  hairs  (not  in  all  speci- 
mens) round  the  base  of  the  style ;  fruit-stalks  often  nearly  1  in.  long. 
I  do  not  venture  to  refer  any  of  the  specimens  which  I  have  examined 
from  the  Panjab  either  to  Z.  Lotus  or  to  Z,  Spina  Chrisii,  and  I  think 
it  preferable  at  present  to  class  all  Ber  trees  of  Korth  and  Central  India 
onder  Z,  Jujuba,  There  is  no  difference  in  the  inflorescence  and  structure 
of  the  flower;  and  as  regards  shape  and  tomentum  of  the  leaves,  there  are 
intermediate  forms. 

Z.  Jujuba  w  wild  in  some  places  of  the  Siwalik  forests  east  of  the  Qanges  (J. 
L.  Stewart),  and  in  South  India  (Beddome).  Cultivated  and  self-sown,  it  is 
common  in  Afghanistan,  Sindh,  the  Panjab,  ascending  in  the  outer  Himalaya 
to  3000,  and  at  times  to  4500  ft,  and  throughout  the  rest  of  India  and  Burma. 
Farther  researches  are  required  to  define  the  localities  where  the  tree  is  actually 
wild,  forming  part  of  the  original  forest.  It  is  common  in  forests  of  Central 
Mid  South  India  ;  but  wherever  I  have  seen  it,  it  has  been  on  sites  of  deserted 
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villages  or  temporaiy  settlements.  The  young  foliage  appears  in  March,  April, 
while  the  old  leaves  are  shedding  ;  there  is  often  a  second  flush  in  July  and 
August  FL  usually  April-June^  also  at  other  seasons ;  the  fruit  generally 
ripens  from  December-March. 

A  moderate-sized  tree,  30-50  ft.  high,  stem  short,  erect,  not  very  straight, 
girth  6-8,  occasionally  10  ft.,  branches  numerous,  spreading  in  all  directions, 
forminff  a  broad,  rounded  crown,  giving  dense  shade.  Bark  j^l  in.  thick,  dark 
grey,  ahnost  black,  cut  up  into  obliqueiy  oblong  plates  by  deep  irregular  longi- 
tudinal furrows  and  short  shallow  cross-cracks.  Inner  substance  reddish  brown, 
showing  in  cracks  and  furrows.  Wood  light-coloured  when  fresh-cut,  turns 
reddish  brown  on  exposure  to  the  air.  Sapwood  J  of  the  radius,  of  lighter 
colour.  According  to  Skinner,  a  cub.  ft.  of  seasoned  wood  weighs  68  lb.,  and 
the  coefficient  of  transverse  strength  (P)  is  672.  Cunningham  gives  the  follow- 
mg  figures  for  sap  and  heartwood :  sap — ^Weight  61.08,  P.  330-386 ;  heart— 
Vfeisht  57.41,  P.  477-513.  The  wood  is  hard,  close-,  and  even-grained,  fibrous, 
tough  and  durable,  a  favourite  material  for  saddle-trees  (for  horses*  and  camels* 
saddles),  also  used  for  building,  agricultural  implements,  Persian  wheels,  oil- 
seed-crushers, well-curbs,  legs  of  bedsteads,  sandals,  tent-pegs,  and  other  pur- 
poses.    Yields  good  charcoal,  and  is  valuable  as  fueL 

Lakh  is  produced  on  this  tree  in  Sindh,  the  Panjab,  and  Central  India.  The 
bark  is  used  as  dye-stuff  ;  the  root  is  a  febrifuge  in  native  pharmacy.  A  gum 
exudes  from  the  trunk  ;  and  in  Kangra  a  wild  silkworm  lives  on  the  tree,  the 
silk  of  which  was  much  employed  formerly  to  tie  the  barrel  to  the  stock  of  the 
matchlock.  But  the  tree  is  mainly  cultivated  for  its  fruit,  which  is  more  or  less 
globose  on  the  wild  and  commoner  sorts,  and  ovoid  or  oblong  on  the  cultivated 
and  improved  kinds.  The  pulp  is  mealy,  sweetish,  with  a  pleasant  taste,  and 
some  01  the  cultivated  kinds  are  very  good  indeed.  The  dried  fruit  of  this  spe- 
cies, and  possibly  also  of  Z,  tnilgaris,  is  sold  in  the  bazaars  of  the  Panjab  under 
the  name  of  undb  ;  the  best  kind  is  imported  from  Kandahar.  In  South  India 
oil  is  extracted  from  the  kernel.  The  leaves  are  much  valued  as  cattle-fodder. 
The  tree  is  readily  raised  from  seed  :  young  plants  do  not  suffer  much  from  frost, 
except  that  they  lose  their  leaves ;  they  stand  a  good  deal  of  drought,  but  their 
roots  are  often  eaten  by  rats.  It  thrives  best  on  sandy  loam,  and  on  ploughed 
land ;  but  it  can  be  grown  also  on  soils  too  saline  for  Toan^  MiUbeny,  and 
Sissoo,  Its  growth  is  less  rapid  than  of  JSissoo  or  Kikar,  but  it  coppices  with* 
great  vi^ur,  and  will  on  that  account  probably  prove  a  most  valus^le  tree  in 
the  Panjab  plantations. 

5.  Z.  nnmiimlaria,  W.  &  A.  Prodr.  162 ;  Boissier  Fl.  Orient  ii.  13.— 
Syn.  Z.  micrqphi/lla,  Eoxb.  Fl.  Ind.  i.  613.  Sometimes  called  Oamelihomy 
but  erroneoudy  (see  Alkagi  Maurorum).  Vem.  Karkanna,  Afg. ;  Malkiy 
her,  berra,  birdr,jhdn,jharberijand,  kdnta,  N.W.  India  ;  Garigry  jangra, 
Sindh. 

A  thorny,  buahy  shrub,  tomentose ;  branches  brown,  or  covered  with 
white  epidermis ;  branchlets  bifarious,  flexuose,  armed  with  twin  stipu- 
lar  prickles,  pilose  while  young,  one  straight,  slender,  very  sharp,  |-J  in. 
long,  the  other  much  shorter,  hooked,  bent  downwards.  Leaves  on  short 
petioles,  ovate,  obtuse,  denticulate ;  main  nerves  3,  with  few  prominent 
lateral  nerves.  Flowers  10-20,  in  axillary,  short,  compact  cymes  ;  pedicels 
J  in.  long,  longer  than  peduncles.  Calyx-lobes  keeled  nearly  to  the  base; 
petals  spathulate,  expanding  into  a  broad-obovate,  concave  or  flat  lamina; 
disc  slightly  10-lobed,  lO-furrowed ;  styles  2,  nearly  distinct     Drupe 
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globo8e,^in.  diam.,  red, glabrous,  shining  when  ripe;  kernel  rugose,  2-celled, 
with  a  hard  osseous  shell. 

Common  throughout  North-West  India  and  the  drier  parte  of  South  India 
above  the  Ghats  ;  not  known  from  Bengal  and  Burma.  Gregarious,  covers 
extensive  tracts  in  the  Panjab,  Siudh,  Rajputana,  and  the  Dekkan.  Ascends 
to  3000  ft.  on  the  eastern  flanks  of  the  Suuman  range  and  in  the  outer  Himal- 
aya. Flourishes  best  in  a  heavy  clay  or  loam ;  is  abundant  in  the  black  soil  of 
the  Dekkan.     South- West  Persia. 

Z.  nummtUaria  is  always  a  bush,  usually  6-8  ft.  high,  rarely  attaining  15  ft., 
forming  irregular  rounded  masses  of  thorns,  with  numerous  clustered  stems,  and 
suckers  thrown  up  from  the  roots.  The  bark  of  stems  and  main  branches  is 
grey,  rugose ;  the  folia^  has  a  dull  greyish-green  colour.  It  is  never  leafless^ 
the  old  leaves  generally  shed  earlv  in  the  hot  weather,  and  the  new  leaves 
appear  immediately  afterwards.  Fl.  March-June,  and  the  fruit  ripens  from 
November-January,  The  principal  use  of  this  species  is  to  make  fences  round 
fields  and  gardens ;  the  leaves  are  thrashed  out  and  used  as  fodder  for  sheep 
and  goats  ;  the  fruit  is  eaten,  is  sweet  and  acidulous,  and  has  a  pleasant  flavour. 
During  the  famine  of  1869,  which  drove  large  numbers  of  the  inhabitants  of 
Marwar  and  other  parts  of  western  Rajputana  from  their  homes,  the  fruit  of 
this  bush  served  as  food  to  thousands.  In  the  winter  '69-'70,  the  crop  of  these 
hemes  had  been  plentiful ;  and  when  I  marched  through  Rajputana,  from 
Agra  to  Guzerat,  m  Dec.  1869  and  Jan.  1870, 1  found  the  shrubs  completely 
stripped  of  their  fruit  wherever  the  flocks  of  hungry  emigrants  from  Marwar  had 
passed  through  ;  and  it  was  only  further  south,  on  approaching  Neemuch  and 
Uuzerat,  where  the  Marwar  emigrants  had  been  less  nimierous,  that  I  found  the 
shrubs  laden  with  fruit. 

Of  the  Zizyphi  outside  India,  Z.  LoiuB^  Lam. ;  Boiss.  1.  c.  12  ;  a  small  shrub 
from  Northern  Africa,  comes  nearest  to  this.  Like  nummvlaria,  Z,  Lotus  has 
an  eatable  fruit,  which  is  an  important  article  of  food  in  Tunis  and  Barbary.  It 
throws  up  abundant  suckers  from  the  root,  and  the  description  given  in 
Mathieu's  Flore  Forestifere  de  la  France,  p.  50-—"  Parfois  Tabord  de  cet  arbris- 
seau  (iQ  Algeria)  est  rendu  presque  impossible  par  Tentourage  serr^  des  drageous 
^pineux  gu^  a  produits  **— would  apply  well  to  Z,  nummvlaria.  But  the  Afri- 
*  can  shrub  is  almost  quite  glabrous,  and  the  two  styles  are  imited  nearly  to  the 
top.  There  is  much  variation  in  the  sjpecies  of  Zizyphus  as  to  pubescence,  and 
the  degree  to  which  the  styles  are  united ;  but,  on  the  other  hand,  there  does 
not  yet  seem  sufficient  ground  for  uniting  Z,  nummularia  and  Z.  Lotus,  It 
should  be  added  that  there  are  forms  of  Z,  nummularia  which  are  exceed- 
ingly similar  to  frutescent  specimens  of  Z,  Jujvha, 

6.  Z.  rugosa.  Lam.;  W.  &  A.  Prodr.  162;  Wight  Ic.  t.  339.— Syn. 
Z,  laiifoliaf  Roxb.  FL  Ind.  i.  607.  Vem.  Dhaura,  dJianri,  Baraich  and 
Gonda  in  Oudh ;  Suran,  Chuma,  C.P. ;  TVZraw,  Bomb. 

A  straggling  shrub  or  small  tree;  young  branches,  inflorescence,  prickles, 
and  under  side  of  leaves  generally  covered  with  a  dense  ferruginous  tomen- 
tom,  rarely  glabrous.  Branches  armed  with  broad,. laterally  compressed, 
strong,  hooked  prickles,  mostly  solitary.  Leaves  on  petioles  \  in.  long, 
with  3  or  4,  rarely  5,  nerves  from  base,  and  prominent  lateral  nerves,  ovate 
or  elliptic  fh)m  an  oblique,  often  cordate  base ;  2-5  in.  long.  Cymes  large, 
on  long  peduncles,  axillary  and  terminal,  forming  a  large  compound, 
generally  drooping  thyrsus.    Lobes  of  calyx  outside  tomentosc,  inside  with 
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a  prominent  pilose  line,  but  not  keeled ;  petals  none ;  anthers  broad-ovate ; 
disc  pentagonous.  Drupe  globose  or  pyriform,  ^  in.  long,  with  a 
1 -celled,  1 -seeded  kernel,  and  a  thin  crustaceous  sheU. 

Bunna,  hills  of  Eastern  Bengal,  Behar  and  Sikkini,  sub-Himalajan  tract  as 
far  as  the  Ganges,  Oudh  forests,  Central  Provinces,  western  side  of  the  Peninsula, 
and  Ceylon.  A  straggling  evergreen  sbrub,  often  climbing,  occasionally  a  small 
tree  with  a  trunk  2  or  3  ft.  in  girth.  Fl.  Nov. -March  ;  the  fniit  ripens  in  April 
and  May.  Bark  exfoliating  with  flat  quadran^^ular  scales  of  dark  brown  or 
blackish  colour.  The  fruit  is  eaten,  has  a  peculiar  mawkish  flavour ;  the  wood 
is  used  as  fuel,  often  attacked  by  insects. 

7.  Z.  xylopyra,  Willd. ;  Roxb.  n.  Tnd.  i.  611 ;  W.  &  A.  Prodr.  162.— 
Syn.  ellijytica  and  Caracutta,  Roxb.  1.  c.  610,  612.  Vern.  Kathery  kkat- 
bor,  beriy  gutiy  ghotia,  goti,  gotti,  ghuter,  gotdha,  kakoay  kakor^  ghatul, 
cJiettu,  chittdnia,  ghwet,  sitaher, 

A  large  stra^ling  shrub  or  small  tree ;  young  branchlets,  under  side 
of  leaves,  and  inflorescence  generally  short-  and  softly  tomentose.  Stipular 
prickles  generally  twin,  one  straight,  the  other  hooked,  recurved,  strong,  and 
very  sharp.  Leaves  on  short  petioles,  oval  or  rhomboid,  finely  serrulate,  &onL 
an  unequal-sided,  often  cordate  base,  with  3  or  4  main  basal  nerves,  and  pro- 
minent lateral  nerves,  pale,  softly  tomentose  beneath.  Cymes  axillary, 
compact,  on  short  peduncles,  with  numerous  (occasionally  tetramerous) 
flowers ;  pedicels  shorter  than  main  branches  of  cyme.  Lobes  of  calyx 
keeled  near  apex ;  petals  on  long  claws,  hood-shaped.  Ovary  3-celled ; 
styles  3,  short,  distinct.  Drupe  usually  globose,  occasionally  oblong,  with 
the  remains  of  calyx  marked  as  a  prominent  ring  at  base ;  ^-1  in.  long, 
covered  with  a  short,  soft,  grey  tomentum,  glabrous  when  old ;  dry,  almost 
without  fleshy  pericarp ;  putamen  furrowed,  3-celled,  3-8eeded,  with  a  thick, 
hard,  osseous  or  ligneous  shell. 

Common  all  over  South  India,  in  Rajputana,  the  Central  Provinces,  Bandel- 
khand,  and  Behar ;  also  in  the  Oudh  forests,  and  the  sub-Himalayan  tract  as  far 
as  the  Ganges,  ascending  to  2000  ft.  The  old  leaves  are  shed  about  Feb.  or 
March ;  the  new  foliage  issues  in  April  and  May ;  the  flowers  appear  about  the 
same  time  ;  and  the  fruit  ripens  from  Sept.-Feb. 

A  large  straggling  shrub,  and  imder  favourable  conditions  a  small  tree  to  15 
ft.  high.  Often  gregarious,  covering  considerable  tracts  with  an  impenetrable 
thorny  scrub.  Bark  of  trunk  and  larger  branches  light  or  dark  cinereous  or 
brownish  black,  surface  smooth  or  cracked  with  thick,  oblong,  exfoliating 
scales.  Heart-  and  sap-wood  not  distinct,  clean,  whitish  red  when  fresh-cu^ 
when  dry  yellowish  white,  orange  or  brownish,  hard  and  tough,  60  lb.  per 
cub.  ft.,  P  =  800  (Skinner).  Easily  worked  and  durable,  used  for  cart-buildmg 
and  other  purposes.  Bark  employed  for  tanning ;  the  young  shoots,  leaves, 
and  the  fruit  serve  as  fodder  for  cattle  and  goats.  The  fruit  is  not  eatable 
for  man,  but  it  is  largelv  collected  and  sold  to  be  used  (after  being  charred) 
in  making  a  black  dye  for  leather.  The  kernels  are  eaten.  The  wood  makes 
excellent  torches. 

2.  BEBCHEMIA,  Neck. 
Shrubs  or  woody  climbers,  unarmed,  with  foliaceous,  often  intra-axillary 
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Btipules.  Leaves  alternate,  penniveined,  elegantly  marked  underneath 
with  parallel  nerves  diverging  from  the  midrib,  and  small  transverse 
veinlets.  Flowers  pentamerous.  Calyx-segments  linear  or  triangular,  de- 
ciduous. Style  simple ;  stigma  capitate,  more  or  less  2-  or  4-lobed.  Fruit 
a  small,  ovoid  or  oblong,  2-celled  berry  or  drupe,  on  the  persistent,  but 
not  enlarged,  base  of  the  calyx. 

Flowers  in  small,  axillary  or  terminal  clusters         .        .     1.  ^.  lineaXa. 
Flowers  in  laige,  terminal  panicles         .        .        .         .     %  B,  floribunda, 

1.  B.  lineata,  DC. ;  Benth.  FL  Hong  Kong,  67. 

Leaves  small,  to  ^  in.  long.  Flowers  2-4  together,  either  in  the  axils  of 
the  leaves,  or  a  few  clusters  together  at  the  ends  of  branches  above  the 
leaves.  Calyx-lobes  long-triangular;  petals  as  long  as  calyx,  linear, 
sheathing  and  surrounding  the  stamens.  Berry  blue,  cylindrical,  \  in. 
long. 

A  small  shruby  with  grey  bark,  in  Waziristan  trans-Indus  at  7000  ft,  and 
from  the  Indafi  south- eastward  at  4000-5000  ft.,  in  Sikkim  at  8000-10,000  ft. 
Common  in  China.    Fl.  from  May-July,  the  berries  ripening  in  Sept. 

1.  B.  floribimda,  Bronga — Syn;  Zizyphua  floribunday  Wall,  in  Eoxb. 
Fl.  Ind.,  ed.  Carey,  iL  368.     Vem.  Kala  lag,  Kamaon. 

A  large  shrub  or  small  tree,  erect  or  climbing,  with  leaves  2-3  in.  long, 
stipules  intra-axillary  bi£d ;  flowers  3-10,  in  cymose  clusters,  arranged  in 
racemes  2-3  in.  long,  which  again  form  large,  terminal  panicles.  Berries 
cylindrical,  ^^  in.  long. 

N.W.  Himalava  from  the  Jhelam  to  Sikkim,  Easia  hills.  Fl.  June-July. 
Near  to,  if  not  identical  with,  B.  racemosa,  Sieb.,  from  China  and  Japan. 

3.  BHAMNUS,  Linn. 

Shrubs  and  trees,  with  alternate,  petiolate  leaves,  penniveined,  or  with 
3  nerves  proceeding  from  base,  and  small  deciduous  stipules.  Flowers  often 
unisexual  Calyx  4-5-cleft,  the  segments  triangular  or  ovate,  deciduous, 
keeled  inside,  or  with  a  prominent  line.  Petals  4-5,  or  none.  Stamens  4- 
5,  with  short  filaments.  Disc  clothing  the  ceJyx-tube  ;  petals  and  stamens 
inserted  on  its  edge.  Ovary  free,  3-4-celied,  narrowed  into  a  3-4-cleft 
style ;  stigmata  papillose,  obtuse.  Fruit  an  oblong  or  globose  drupe  on  the 
persistent,  but  not  enlarged,  base  of  the  calyx,  with  2-4  1-seeded  kernels. 
Seeds  with  a  fleshy  albumen ;  cotyledons  flat  or  with  recurved  margins, 
often  green;  radicle  short. 

Unarmed  ;  leaves  and  branches  alternate. 

Pubescent ;  flowers  in  axOlary  sessile  cymes    .        .  1,  K  purpureus, 

Tomentose  ;  sessile  cymes  forming  interrupted  racemes  2.  R  triquetrus. 
Generally  spinescent. 

Leaves  and  branches  generally  opposite   .        .        .  Z.  M,  tnrgatus. 

Leaves  and  branches  uways  alternate       .  i,  B,  persicus, 

1.  S.  pnnmreiui,  £dgeworth.-*Tab.  XVIIL-i-Trans.  Linn.  Soc.  xx. 
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44. — Vem.  Bat  sinjal,  tundni  zandni  {tundni  maddni  (male)  is  Vibur-- 
num  /(etens),  tadru,  tundhi,  mimarari,  hunji\  cJiatemi,  Pb. 

Unarmed,  the  previous  year's  branchlets  purple,  young  parts  pubescent^ 
Leaves  and  branchlets  always  alternate.  Leaves  membranous,  ovate  or 
ovate-lanceolate,  acuminate,  3-4  in.  long,  serrate,  with  6-10  prominent^ 
parallel,  nearly  straight  lateral  nerves  on  either  side  of  midrib,  on  petioles 
J  in.  long  ;  stipules  linear,  early  deciduous,  and  leaving  broad  scars  at  the 
base  of  petiole.  Flowers  1-5,  mostly  pentamerous  and  bisexual,  in  axillary 
sessile  cymes;  flower-buds  ovoid.  Calyx  flat,  cup-shaped;  segments  trian- 
gular ;  petals  nona  Style  short,  3-cleft  nearly  to  the  base.  Drupe  pear- 
shaped,  \  in.  long ;  seeds  2-4. 

A  moderate-sized  tree  on  the  outer  Himalaya  ranges,  from  the  Indus  to  the 
Sard  a  river,  between  4500  and  10,000  ft.,  usutuly  in  the  more  open  parts  of  the 
forests.  Fl.  in  May  and  June.  The  fruit  ripens  from  July-Octooer.  The  small 
bitter  fruit  is  used  as  a  purgative  in  some  parts  of  the  hills. 

2.  B.  triauetms.  Wall. — Syh.  Ceanothus  triqiietra,  WalL ;  FL  Ind., 
ed.  Carey,  ii.  376 ;  C.  flavescens,  Royle.  Vem.  Gulde{i)  or  gudl€{i)j 
fagora,  gardhan,  phuUa,  Pb. ;  Gogsa,  ghant,  ghont,  N.W.P. 

Unarmed  ;  leaves  and  branchlets  covered  with  short  tomentum,  always 
alternate.  Leaves  generally  yellow,  ovate-oblong,  acuminate,  3-5  in.  long, 
serrate,  on  petioles  f  in.  long,  with  6-10  prominent  parallel,  nearly  straight 
lateral  nerves  on  either  side  of  midrib;  stipules  subulate,  deciduous. 
Flowers  generally  pentamerous,  in  sessile,  5-20-flowered  cymes,  forming  in- 
terrupted racemes,  frequently  leaf-bearing  and  branched.  Flower-buds 
ovoid.  Calyx  turbinate,  segments  triangular.  Petals  short-clawed,  emar- 
ginate,  sheathing  the  stamens.  Style  3-4-cleft,  the  branches  cohering 
nearly  to  the  apex.  Durpo  3-lobed,  nearly  dry.  Seeds  on  the  back  (the 
side  of  the  raphe),  with  a  long,  broad,  open  groove. 

Not  uncommon  in  the  Salt  range  and  in  the  North- West  Himalaya,  between 
3000  and  6000  ft.,  from  the  Jhelam  to  the  Sarda  river.  A  small  tree,  with  grey, 
brown,  or  blackish  purple  bark,  scabrous  with  elevated  specks.  FL  in  May  and 
June. 

3.  B.  virgatns,  Roxb.  FL  Ind.  i.  604.— Syn.  JR.  hirsutus,  W.  &  A. 
Prodr.  165  ;  Wight  Ic.  t.  978.  Vem.  Phipni,  dadur,  tadru,  seta  pajja, 
kdnji,  mamrdl,  shomfol,  refeon,  gogsa,  sindi'oly  mutni,  mor,  chair,  romisk, 
Pb. ;  TmpOy  mail,  Tibet,  Spiti ;  Chato,  chedwala,  chadua,  N.W.P. 

Branchlets  generally  spinescent,  young  parts  pubescent.  Leaves  and 
branchlets  generally  opposite.  Leaves  frequently  fascicled  on  short 
undeveloped  branchlets ;  lanceolate,  ovate-lanceolate,  ovate  or  obovate. 
acuminate,  1-4  in.  long,  narrowed  into  petiole  ^^  in.  long,  serrate  or 
crenate,  with  3-6  arcuate  and  converging  lateral  nerves  on  either  side  of 
midrib,  the  lower  pair  fi-om  near  the  base  of  leaf.  Flowers  greenish  on 
slender  pedicels,  4-5-merous,  crowded  in  the  axils  of  fascicled  leaves,  or 
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at  the  base  of  branclilets.  Flower^buds  ovate-lanceolate  ;  calyx-tube  cam- 
panolate  or  turbinate ;  petals  minute  linear  or  spathulate  ;  style  filiform, 
24-cleft,  the  branches  recurved.  Drupes  2-3-celled  ;  seeds  grooved,  groove 
narrow,  nearly  closed. 

Trans- Indus  territory,  chiefly  on  and  near  the  base  of  the  hills.  Himalaya, 
from  2400-7000,  at  times  to  9500  ft.,  from  the  Indus  to  Bhutan,  Nilgins,  and 
other  hiUs  near  the  Western  Qhats,  also  in  China.  The  leaves  fall  early,  the 
fresh  foliage  appearing  in  May  and  Jime,  often  after  the  flowers.  FL  more 
or  less  at  all  seasons,  out  usually  April-June,  the  fruit  ripening  from  October 
daring  the  cold  season. 

A  laige  shrub,  or  a  small  tree^  15-20  ft.  high,  with  much-ramifled  branches, 
lon^  and  straight  branchlets,  forming  a  dense  rounded  crown.  Bark  finely 
vanegated,  smooth  with  slight  longitudinal  wrinkles,  the  shining  epidermis  often 
peehng  off.  Heartwood  distinct,  of  a  bright  red-brown  or  chocolate  colour, 
strong,  hard,  and  heavy.  The  fruit  is  bitter,  emetic  and  purgative,  given  (trans- 
Indus)  in  affections  of  the  spleen. 

This  species  is  closely  allied  to  R.  catharticiu,  L.,  the  common  Btukthom  of 
England,  which  is  found  nearly  all  over  Europe,  and  occurs  in  North  Africa  and 
Siberia.  The  only  points  of  difference  seem  to  be  that  the  leaves  of  R,  caJthar- 
tieus  frequently  have  a  cordate  base,  and  that  the  drupe  is  frequently  4-8eeded. 

4.  E.  peraiciu,  Boissier  Fl.  Orient  ii.  17. — ^Vem.  Sherawane^  wurcik, 
Afg  ;  Kukeif  ndr,  nikhi  kander  (small  thorn),  jalidar,  kuchni,  Pb. 

Spinescent  or  unarmed  ;  leaves  and  branches  alternate.  Leaves  coria- 
ceous, ovate  obovate  or  oblong,  short-petiolate,  entire  or  serrate,  pubes- 
cent or  short-tomentose,  lateral  nerves  2-5,  not  prominent.  Flowers 
axillary,  tetramerous,  dioecious,  on  short  pedicels ;  petals  small,  linear ; 
style  2-4-cleft  at  the  top.  Drupe  supported  by  the  flat  circular  base  of 
caJyx ;  seeds  with  a  shining  testa,  grooved  on  the  back  with  a  wide  open 
groove,  the  edges  of  it  thickened  and  bent  inward  at  the  top. 

Persia.  Beluchistan.  Eastern  flank  of  the  Suliman  range,  the  Salt  range,  and 
outer  Himalaya,  from  the  Indus  to  the  Chenab,  at  an  elevation  from  2000-5000 
ft  (A  variety — or  distinct  species — ^is  a  small  depressed  spinescent  shrub,  in  the 
arid  Tibetan  tract  of  the  Himalaya  between  9000  and  14,000  ft.  Nubra,  Ladak, 
Upper  Chenab  and  Sutlej  basin,  and  tipper  Kamaon.)  Nearly  leafless  for  some 
months  ;  the  fresh  foliage  issues  about  April  and  May.  Flowers  at  all  seasons, 
frequently  before  the  leaves  come  out  The  fruit  npens  about  November,  is 
sweet  and  edible,  but  emetic.  Trans-Indus  it  is  boiled  for  two  days,  and 
administered  in  affections  of  the  spleen. 

In  the  plains  and  lower  hills,  in  arid  rocky  places,  grows  to  a  small  tree  20  ft 
high,  with  a  short,  erect  trunk,  and  a  round^  crown  of  stiff  divergent  branches. 
Bark  yellowish  or  dark  cinereous,  smooth,  at  times  with  a  whitish,  shining,  thin, 
exfoliating  epidermis. 

This  species  is  closely  allied  to  R,  oleoides,  L.,  a  small  spinescent  ehrub  com- 
mon in  South  Europe  and  North  Africa.  The  main  difference  is  that  oleoides  is 
always  glabrous,  and  that  the  leaves  are  1 -nerved,  with  reticulate  veins.  There 
is  also  some  aMnity  to  R.  spathulcB/oliiiSf  Fisch.  et  Mey.,  from  the  Caucasian 
provinces. 

Another  species,  E,  procuTnbens^  Edgew.  Trans.  Linn.  Soc.  xx.  43,  a  small 
prostrate  shrub,  with  coriaceous  elliptic- lanceolate,  sharp-serrate  leaves,  and 


94  XXV.  RHAMNEiE.  [Rkamnus, 

peFsistent  stipules,  axillary,  solitary,  pentamerous  flowers  without  petals,  on 
slender  pedicels,  is  found  between  7000  and  8000  ft  about  Simla,  on  tne  Deoban 
range,  and  in  Kamaon« 

4.  HOVENIA,  Thunb. 

A  tree,  unarmed  ;  leaves  alternate,  without  stipules.  Flowers  in  axil- 
lary pedunculate  cymes,  pentamerous,  bisexual  Calyx  broad-obconical ; 
segments  ovate,  thick,  with  an  elevated  median  line  inside,  deciduous  after 
flowering.  Petals  shortly  unguiculate,  obovate-spathulate.  Stamens  op- 
posite to  petals  on  the  edge  of  disc;  anthers  attached  at  the  back,  2-celled, 
bursting  longitudinally.  Disc  fleshy,  coating  the  calyx-tube,  surrounding 
the  ovary,  densely  woolly.  Ovary  3-celled,  with  an  erect  ovule  in  each 
cell,  narrowed  into  3  erect  styles,  more  or  less  coherent.  Drupe  nearly  dry, 
3-celled,  3-6eeded ;  endocarp  thin,  crustaceous,  brittle.  Seeds  with  a  hard, 
shining,  dark  olive  green,  thick  testa,  a  fleshy  albumen,  a  straight  embryo, 
with  flat  foliaceous,  orbicular  cotyledons. 

1.  H.  dnlcis,  Thunb. ;  Siebold  et  Zuccarini,  Flora  Japonica,  t.  73,  74  ; 
Roxb.  Fl.  Ind.  i  630. — Vem.  Chamhun,  RavL  Pb. 

Pubescent ;  leaves  alternate,  deciduous,  petiolate,  ovate,  long-acuminate, 
serrate,  with  3-5  lateral,  often  alternate  nerves  on  either  side  of  midrib, 
the  lowest  pair  proceeding  from  the  base.  Flowers  white.  The  ramifica- 
tions of  cymes  and  fruitHstalks  swell  into  an  irregularly  and  unevenly 
oblong  fleshy  mass,  much  and  variously  bent,  sweet-aromatic,  the  pedicels 
remaining  dry  and  slender. 

Commonlv  cultivated  in  Nepal,  Sikkim,  Bhutan,  Assam,  China,  and  Japan, 
also  here  and  there  in  Kamaon,  and  (rarely)  in  the  Panjab  Himalaya  (a  few  miles 
north  of  Chamba,  at  4000  ft.,  and,  according  to  Falconer,  but  not  found  since, 
in  Hazara).  Wallich  considered  the  tree  indigenous  in  Nepal,  and  Rovle  states 
that  it  certainly  is  wild  at  6600  ft.  in  forests  near  Mussoori  ;  but  Buchanan  (in 
1802)  wrote  from  Katmandu  that  the  tree  was  originally  brought  from  China, 
or  some  country  subject  to  China.  Grows  to  be  a  moderate-sized' tree,  30  ft. 
high,  with  an  erect,  straight  stem,  attaining  a  large  girth,  and  a  large  broad, 
roimded  crown.  FL  April-May ;  the  fruit  ripens  m  July.  The  wood  is  light- 
coloured,  coarse  and  open-grained.  The  tree  is  cultivated  on  account  of  its 
fruit,  which  has  a  pleasant  flavour,  like  that  of  a  Bergamot  pear. 

5.  SAGEBETIA,  Brongniart 

Unarmed  or  spinescent  shrubs,  with  leaves  and  angular  branches 
generally  opposite,  or  the  upper  alternate,  penniveined  leaves  and 
small  deciduous  stipules.  Flowers  small,  pentamerous,  bisexual,  in  small 
sessUe  clusters,  supported  by  bracts,  in  terminal  or  axillary  panicles. 
Calyx  flat;  segments  keeled  inside,  persistent.  Disc  h'ning  the  calyx,  up- 
per part  free,  thick,  fleshy,  annular  or  cup-shaped.  Petals  and  stamens 
inserted  on  the  calyx.  Petals  shortrclawed.  Ovary  3-celled,  narrowed 
into  3  short  coherent  styles.  Fruit  a  drupe  with  3  coriaceous,  indehiscent 
kernels.  Seeds  completely  filling  the  kernels,  with  a  straight  embryo, 
cotyledons  foliaceous,  enclosed  by  a  thin  fleshy  albumen. 
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I.«ayes  acuminate  ;  lateral  nerves  4-8  pair    .  1,  S,  oppotUifolia, 

Leaves  acute  or  obtuse  ;  lateral  nerves  2-4  pair. 

Under  side  of  leaves  covered  with  a  dense  white 
woolly  tomentum 2.  8,  Brandrethiana. 

Under  side  of  full-grown  leaves  glabrous  .        .        Z,  S.  theesans. 

1.  8.  oppositifoliai  Brongn.  —  Syn.  Zizyphus  oppositifolia,  Wall,  in 
Eoxb.  FL  Ind.,  ed.  Carey,  iL  370.  Vein.  Kanak,  gidarddh  (jackal's  vine), 
drdnge,  girthariy  Pb. ;  Aglaia,  Kamaon. 

Anned  with  short  spinescent  branchlets.  Leaves  short-petiolate,  silky- 
tomentose  when  young,  glabrous  afterwards,  coriaceous,  ovate-oblong,  acu- 
minate, serrate,  2-4  in.  long,  with  4-8  pairs  of  lateral,  arcuate  nerves. 
Flowers  in  terminal  panicles  and  lateral  racemes,  ramifications  covered 
with  short  pubescence.  Bracts  3-10  under  each  cluster,  ovate,  brown,  cili- 
ate.  Calyx-lobes  brown,  persistent.  Drupe  turbinate,  not  lobed,  \  in. 
long,  black  when  ripe. 

Common  in  the  North-West  Himalaya,  alt.  2000-6000  ft. ;  from  the  Indus 
to  Bhutan,  also  in  the  Konkan  and  on  the  Nilgiris.  Fl.  at  various  seasons, 
chiefly  in  autumn ;  the  fruit,  which  is  sweetish  and  edible,  ripens  in  spring 
and  summer.  A  large  shrub  or  small  tree,  branches  often  climbing,  angular, 
pubescent.  Bark  of  stem  and  larger  branches  cinereous,  often  white  speckled 
and  fairly  smooth 

2.  S.  Brandrethiana,  Aitchison;  Linn.  Joum.  viii.  62 ;  Boissier  Fl. 
Orient,  ii  22. — ^Vem.  Momanna,  maimuna,  numdni,  Afg. ;  Oangery 
KangeVy  goher^  koher,  Pb. 

Armed  with  numerous  spinescent  branchlets ;  under  side  of  leaves, 
young  branches,  and  ramifications  of  inflorescence  covered  with  a  dense 
white  woolly  tomentunu  Leaves  on  short  petioles,  elliptical,  1  in.  long, 
entire  or  slightly  dentate,  glabrous  above,  lateral  nerves  2-4  pair.  Flower- 
panicles  terminal  and  axillary.  Bracts  small,  brown,  ovate.  Drupe  ovoid, 
obtuse,  trisulcate,  size  of  a  small  pea  or  black  currant,  succulent,  with 
raised  longitudinal  nerves,  black  when  ripe. 

Abundant  on  the  east  side  of  the  Suliman  range,  in  the  Salt  range,  and  at 
places  in  the  outer  N.W.  Himalaya,  between  the  Indus  and  Jhelam ;  also  in 
Afghanistan,  Beludustan,  and  Muscat.  Fl.  usually  from  January-April,  the 
frmt  ripening  about  May.  A  shrub,  at  most  10-12  ft  high,  branches  stiff,  diver- 
gent ;  the  yoimger  decussate,  and  often  spinescent.  Bark  of  larger  branches 
dabrate,  with  a  thin,  white,  shining  epidermis,  exfoliating  while  young.  The 
foliage  easily  distinguished  by  the  dark  green  upper-  and  white  tomentose  un- 
der side  of  the  leaves.  The  fruit  is  sweetish,  ana  is  a  great  favourite  with  the 
Afghans  ;  it  is  sold  in  bazaars  of  the  frontier  districts,  and  in  some  places  a  con- 
diment is  made  of  it. 

3.  S.  theesans,  Brongn. ;  Benth.  Fl.  Hong  Kong,  68.— Vem.  Lhangu, 
cmkol,  kaultf  karur,  phompMi,  kdnda,  bniikol,  chaunehf  katrdin,  thum, 
kum,  Pb. 
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Branchlets  often  spinescent,  glabrous,  or  young  parts  pubescent  Leaves 
short-petioled,  elliptic  or  ovate,  more  or  less  distinctly  serrate,  1-1 J  in. 
long,  with  3  or  4  pairs  of  distant  lateral  nerves,  glabrous,  shining  on  both 
sides,  pale  beneath.  Flowers  in  terminal  and  lateral  panicles.  Bracts 
brown,  ovate.  Fruit  globular,  the  size  of  a  small  pea,  irregularly  rugose, 
dark  brown  when  ripe. 

Common  in  places  on  the  eastern  flank  of  the  Suliman  niQge,  at  betvreen 
2000  and  8000  ft.;  in  the  Salt  ranee,  and  in  the  North-West  Himalaya,  between 
3000  and  8000  ft.,  from  the  Jhelam  to  the  Sards  ;  also  in  China  and  Japan. 
Fl.  August-November.  A  small  shrub  6-8  ft.  high  ;  the  bark  of  older  branches 
grey  or  brown,  with  small  white  lenticels  and  shallow  longitudinal  furrows. 
The  fruit  is  eaten  in  parts  of  the  Himalaya,  and  in  China.  The  leaves  are 
used  as  tea  by  the  poorer  classes  in  China. 

6.  VENTIIiAOO,  G«rtn. 

Climbing,  unarmed  shrubs,  with  alternate,  simple,  petiolate  leaves. 
Flowers  small,  pentamerous,  bisexual,  in  termineJ  or  axillary  panicles. 
Calyx-segments  keeled  inside.  Petals  hooded,  deflexed.  Stamens 
adnate  to  the  base  of  the  petals.  Disc  pentagonal,  margin  free.  Ovary 
immersed  in  the  disc,  2-celled ;  style  very  short  Fruit  a  subglobose  nut, 
prolonged  into  an  apical,  linear,  coriaceous  wing,  1-celled,  l-seeded.  Seed 
subglobose,  exalbuminous,  with  a  membranous  testa ;  cotyledons  thick, 
fleshy ;  radicle  inferior,  very  short 

Lower  half  of  fruit  enclosed  in  the  cap-shaped  calyx      .     1.  F.  caJyadakt, 
Remains  of  calyx  forming  a  flat  disc  at  the  base  of  fmit    2.  V,  mculeraspcUancu 

1.  V.  calycnlata,  Tulasne. — Syn.  V.  maderaspatana ;  Boxb.  Cor.  PL 
t  76 ;  FL  Ind.  i.  629.    Vern.  Papriy  C.P. ;  Rakat-pita^  kola  lag,  Kam&on. 

A  large  climbing  shrub,  with  woody  tendrils  ;  branchlets,  petioles,  the 
younger  leaves,  and  inflorescence  pubescent  Leaves  glabrate,  subcoria- 
ceous,  elliptic-oblong  &om  an  oblique  base,  acuminate,  irregularly  dentate 
or  entire  j  main  lateral  nerves  6-8  on  either  side  of  midrib,  arcuate,  anas- 
tomosing by  numerous  flne  parallel  and  distinct  intramarginal  veins ; 
blade  3-4  in. ;  petiole  less  than  ^  in.  long.  Flowers  numerous,  small, 
greenish,  with  a  strong  and  oflensive  smell,  in  long,  terminal,  leafless 
panicles.  Nut  subglobose,  ^  in.  diam.,  girt  about  the  middle  by  the 
rim  of  the  adnate  calyx  ;  wing  linear,  2^  in.  long,  pubescent,  terminated 
by  the  remains  of  the  bifld  style. 

Bengal,  Central  India,  Western  Ghats,  Gudh  forests,  Rohilkhand,  and  sub- 
Himalayan  tract  to  the  Jumna— climbing  to  the  top  of  the  tallest  trees.  Fl. 
March.     Seed  ripens  May. 

V.  Bombaiensis,  Dalzell  Bomb.  Fl.  48,  probably  belongs  to  this  species. 

2.  V.  maderaspatana,  Gaertner ;  Wight  Ic  t  163 ;  W.  &  A.  Prodr. 
164. — Vern.  Lokandi,  kanwail,  Bomb. 

A  large  climbing  shrub ;  leaves  ovate,  acuminate,  coriaceous,  shining, 
pubescent  while  young.     Nut  globose,  J  in.  diam.,  the  remains  of  calyx 
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forming  a  flat  disc  at  the  base;  wing  linear,  1-2  in.  long,  glabrous, 
shining. 

SoQth  India,  O^lon,  Burma,  Ind.  Archipelago.  Fl.  CS.  Cordage  made  of  the 
hark.  The  root  of  this  or  the  preceding  species  is  collected  and  us^  as  a  red  dye 
in  Mysore,  Salem,  and  Bellary  (vem.  rapli-chttkay,  Mysore),  Buchanan  i.  168. 

Order  XXYI.   AHPELIDEJE. 

Shrubs,  erect  or  climbing ;  leaves  alternate,  petiolate,  simple  or  com- 
pound. Flowers  regular,*  small,  in  cymose  panicles,  racemes  or  spikes, 
terminal  or  leaf-opposed.  Celyx  small,  entire,  4-6-dentate  or  -lobed. 
Petals  4  or  5,  hypogynous,  small,  yalvate  in  the  bud,  distinct  or  cohering 
at  the  base  or  at  the  top.  Stamens  as  many  as  and  opposite  to  the  petals, 
hypogynous,  free  and  distinct  or  monadelphous.  Ovary  2-6-celled, 
with  2  erect  collateral  ovules,  or  a  single  ovule  in  each  celL  Style  simple, 
often  very  short,  or  stigma  sessile.  Fruit  a  berry,  with  1  or  few  bony 
Meds.  Embryo  very  small,  in  the  base  of  a  copious  albumen. — Gen. 
PL  L  386  ;  Royle  IlL  144;  Wight  HI  I  149. 

Woody  or  herbaceoas  climbers ;  filaments  free ;  ovary  2-celled  .1.  Vrris. 

Erect  shrabs  or  large  herbs ;  filaments  united  in  a  tube ;  ovary  8>6  celled     2.  Lbsa. 

1.  VITIS,  Linn. 

Vines,  branchlets  tumid  at  the  nodes.  Tendrils  and  peduncles  generally 
leaf-opposed,  tendrils  rarely  wanting.  Leaves  alternate,  or  the  lowest 
opposite,  entire  palmately  lobed  or  compound ;  leaflets  pedate,  temate,  or 
qninate.  Stipules  membranous,  deciduous.  Flowers  numerous,  cymose. 
Inside  of  calyx  filled  with  a  fleshy  torus,  which  expands  around  the  base 
of  the  ovary  into  a  4-5-lobed  hypogynous  disc.  Petals  6  or  4,  inserted 
under  the  edge  of  the  disc,  their  summits  frequently  induplicate  and 
slightly  cohering,  when  the  whole  corolla,  lifted  up  by  the  stamens, 
separates  from  the  base,  and  faUs  away  together ;  sometimes  expanding  in 
the  ordinary  way,  early  deciduous.  Stamens  free,  inserted  with  the  petals ; 
filaments  distinct ;  anthers  cordate-ovate,  fixed  near  the  middle,  2-celled, 
the  cells  opening  longitudinally.  Ovary  sessile,  2-celled,  its  base  sur- 
rounded by  the  fleshy  disc.  Fruit  a  2-celled  (or  by  abortion  1 -celled) 
globular  berry,  the  cells  2-seeded,  or  by  abortion  1 -seeded.  Seeds  obo- 
void,  the  membranous  testa  covering  a  thick,  bony,  inner  integument. 
Albumen  cartilaginous-fleshy. 

Numerous  climbers  in  the  Indian  forest  belong  to  this  genus.  It  must  here 
suffice  to  enumerate  a  few  of  the  larger  ones  in  North  and  Central  India.  Few 
Indian  genera  demand  more  study  on  the  spot,  and  the  following  arrangement 
is  by  no  means  satisfactory  : — 

lieaTes  simple  ;  fl-  pentamerons,  in  thyrsoid  panicles. 
Branches  glabrous  or  with  deciduous  tomentnm ;  leaves 
raborbicnlar. 
Panicles   leaf-opposed,    occasionally   cirrhiferons ;    fl. 

green  ;  petals  cohering 1.   V.  vim/era. 

Panicles  on  leaf-opposed  tendrils ;  fl.  deep  reddish  brown ; 

petals  distinct 2.   T.  laUfclut, 

Branches  glabrous  ;  leaves  ovate,  longer  than  broad         .    3.   K.  parvifoUa, 

G 
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Branches  densely  tomentose. 

Flowers  in  large  componnd  panicles ;  petals  connate     .  4.  V,  lancUa. 

Flowers  in  compact  cylindrical  racemes  ;  petals  distinct  5.  V,  indica. 

Leaves  simple ;  fl.  tetramerous,  in  dichotomoos  cymes  6.  V,  adncUa. 

Leaves  simple  ;  stems  fleshy,  quadrangular ;  tl.  tetramerous  7.  V,  qnadrcmgularis. 
Leaves  trifoliolate. 

Flowers  pontamerous S.  V.  himalayana. 

Flowers  tetramerous,  in  leaf-opposed  cymes  ;  leaves  rough  9.  V,  camaaa. 

Flowers  tetramerous,  in  axillary  cymes  ;  leaves  glabrous  .  10.  V,  laneeolaria. 

1.  V.  vinifera,  Linn. ;  W.  &  A.  Prodr.  130.  The  grape  vine. — Sana. 
DrdksJia;  Arab.  Ainah ;  Pers.  Angur,  Vem.  Ddkhj  dakki,  drdksha, 
angur.     Local,  Ldnang  (fruit,  dakhang),  Konawar. 

A  large  woody  climber,  with  long,  bifid  tendrils.  Leaves  glabrouB 
above,  clothed  beneath  with  grey,  floccose,  deciduous  tomentum,  suhorbi- 
cular  with  cordate  base,  more  or  less  deeply  5-lobed,  edge  cut  into  large,  un- 
equal, acute  teeth ;  basal  nerves  5,  the  midrib  with  4-5  pair  of  prominent 
main  lateral  nerves.  Petiole  generally  shorter  than  leaf,  but  longer  than 
half  its  length.  Flowers  green,  fragrant,  pentamerous,  on  slender  pedicels 
longer  than  flower,  in  umbeUiform  cymes,  which  form  large  pjnramidal 
compound  panicles,  one  of  the  lower  branches  of  the  inflorescence  sometimes 
terminating  in  a  short  tendril.  Bracts  oblong,  early  deciduous.  Petals 
oblong,  cohering  at  the  top,  separating  from  the  base,  and  raised  by  the 
development  of  the  stamens. 

Indi^nous  in  Armenia,  the  Caucasus,  other  parts  of  Western  Asla^  and 
probably  also  in  Bulgaria,  Thracia,  and  Greece,  where  the  vine  is  found  as  a 
large  woody  climber  on  Ostrpa,  Fraxin/uSy  Platanus,  and  oUier  trees,  in 
shady  forests  and  moist  valleys.  In  the  N.W.  Himalaya,  also,  the  vine  is 
often  found  apparently  wild,  but  it  is  not  always  easy  to  distinguish  it  from 
some  of  the  other  species  (Thorns.  West.  Him.  348).  The  native  country  of 
the  vine  cannot  precisely  be  defined,  for  whenever  cultivated  under  favourable 
climatic  conditions,  it  spreads  readily.  So  much,  however,  is  certain,  that  its 
cultivation,  both  in  Syria  and  Greece,  is  as  old  as  the  oldest  historical  records 
which  we  possess  of  those  countries  ;  that  Greek  colonists  and  traders  imported 
it  into  Italy  at  an  early  age  {oJvo^^  vinum) ;  that  from  Western  Asia  and  Sonth- 
Eastem  Europe  its  cultivation  has  gradually  spread  over  the  rest  of  Europe ; 
and  that  from  Europe  it  has  been  introduced  to  the  Cape,  temperate  Australia, 
and  North  America. 

The  present  northern  limit  of  vineyards  on  a  large  scale  is  at  4T  SC/  N. 
lat.  in  tne  Bretagne,  and  thence  runs  eastward,  slightly  tending  towards  the 
north,  crossing  the  Khine  at  lat.  50°  46%  and  attaining  its  northernmost 
point  in  Silesia  at  lat  61°  55'. — (Qrisebach,  Vegetation  der  Erde,  i  126.) 
The  comparison  of  this  line  with  the  lines  of  equal  temperature  during  the 
different  seasons,  shows  that  it  is  the  want  of  sufficient  summer-heat  which 
prevents  its  profitable  cultivation  further  north  in  Western  Europe.  In  the 
middle  ages,  however,  there  were  vineyards  in  the  south  of  England,  and  not 
far  from  the  Baltic.  In  India,  extensive  vineyards  were  formerly  in  Kunawar, 
from  Jani  to  Sangnam  (between  5500  and  9000  ft.),  and  in  some  of  the  other  in- 
ner and  drier  valleys  of  the  N.W.  Himalaya.  But  the  vine  disease  broke  out  in 
these  secluded  valleys  (between  1855  and  1860),  and  since  then  the  cultivation 
has  greatly  diminished.  Excellent  grapes  are  grown  in  Kashmir,  the  plains  of 
North- West  India,  the  Dekkan,  and  in  other  psuia  of  India,  but  not  in  tne  moist 
tropical  climate  of  the  western  coast  below  Gnat,  and  of  the  Burma  coast  Nor 
does  the  grape  vine  bear  well  in  Lower  Bengal    In  the  Himalaya  the  grape 
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ripens  in  September,  in  the  plains  of  the  North- West  in  June,  and  in  the  Dekkan 
in  March,  in  the  Maniitius  the  vine  flowers  twice,  in  Apr.  and  Sept.  (Bojer, 
Uort  Maur.  60).  The  wood  of  the  vine  is  remarkable  by  its  numerous  large 
medullary  rays  and  exceedingly  numerous  pores,  giving  it  the  appearance  of  a 
sieve.  In  spring  it  yields  an  abundance  of  clear  watery  sap,  which  rises  with 
great  force,  and  several  Indian  species  do  the  same. 

2.  V.  latifolia,  Roxb.  FL  Ind.  i.  661;  W.  <fe  A.  Prodr.  130.—Syn. 
Cis8U8  latifolia,  Vahl ;  Dalzell  &  Gibson,  Bomb.  FL  39. 

A  kige  herbaceous  climber,  from  a  perennieJ  root-stock.  Tendrils  long, 
bifid,  often  flower-bearing.  Leaves  tomentose  beneath,  suborbicnlar,  with 
cordate  base,  angled  or  slightly  5-lobed,  lobes  dentate ;  basal  nerves  5  ;  the 
midrib  with  3-5  pair  of  prominent  main  lateral  nerves.  Petioles  shorter 
than  leaf.  Flowers  pentamerous,  deep  reddish  brown,  on  short  thick 
pedicels,  in  compound  pyramidal  panicles  1-4  in.  long,  issuing  from  the 
middle  of  the  tendril  before  it  divides ;  petals  distinct.  Ovary  10-fur- 
rowed  at  the  apex.     Berry  black. 

Plains  of  North-West  India,  Sub-Himalayan  tract  (Sewaliks  and  Bhabar),  as 
far  as  the  Sutlej.  Satpura  range.  The  Konkan.  Also  in  Bengal  and  South 
India.  FL  May-July.  Madden,  Joum.  As.  Soc.  zvii.  pt.  i.  379,  notices  F.  lati- 
folia as  ''  an  immense  climber,  with  cable-like  stems,  sometimes  2  ft.  in  diam." 
Vem.  Pan  lagula,  Bhains-amliy  Kamaon.  Is  this  another  species  ?  (perhaps 
adnalcu) 

3.  V.  iMTTifolia,  Eoxb.  FL  Ind.  i.  662.     Vem.  Berain,  Kamaon. 

A  slender  vine,  stem  and  old  branches  ligneous,  branchlets  glabrous. 
Tendrils  bifid.  Leaves  glabrous,  2-3  in.  long,  1-2  in.  broad,  ovate,  acu- 
minate, dentate  or  serrate,  often  more  or  less  deeply  3-lobed ;  basal  nerves 
5,  midrib  with  2-3  pair  of  main  lateral  nerves.  Flowers  minute,  green, 
pentamerons,  on  long  slender  pedicels,  umbellate,  the  umbels  arranged 
in  a  panicle^  1-2  in.  long,  leaf-opposed,  or  inserted  on  a  tendril.  Petals 
cohering  at  the  apex. 

Sub-Himalanran  tract,  and  outer  ranges  from  Kashmir  to  Bengal,  ascending 
to  6000  ft     FL  April,  May. 

4.  V.  laaata,  Roxb.  Fl.  Ind.  i.  660;  W.  <fe  A.  Prodr.  131.  Vem. 
Purain,  Kamaon. 

Woody,  climbing  over  high  trees;  branches,  petioles,  and  peduncles 
woolly.  Leaves  ovate,  from  a  flat  or  cordate  base,  acuminate,  about  4  in. 
long,  3  in.  broad,  dentate,  angled  or  indistinctly  3-lobed^  densely  clothed 
beneath  with  rasty  or  reddish  soft  tomentum.  Flowers  small,  green- 
ish, pentamerous,  umbellate,  on  slender  pedicels,  in  large  compound  leaf- 
opposed  panicles,  one  of  the  lower  branches  often  terminating  in  a  tendriL 
Petals  pjde  yellow,  cohering  at  the  apex.  Fruit  globose,  the  size  of  a  pea, 
l-seeded. 

South  India,  Bengal,  Sub-Himalayan  tract,  as  far  north  as  Hazara,  ascending 
to  5000  ft.  FL  Apnl,  May.  The  stem  yields  an  abundance  of  sap  in  Spring. 
(Madden.) 

V,  ruaosa.  Wall.  Roxb.  FL  Ind.  ed.  Carey,  ii.  480.— Vem.  Asoja  pahar- 
phuta  (tiie  mountain-splitter),  creeps  over  crags  and  rocks  in  Kamaon  at  from 
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5000  to  6500  ft  ^adden  Joum.  As,  Soc  vol.  xvii.  pt.  i.  417),  and  resembles 
V.  lancUay  but  differs  by  laiger  leaves  6-12  in.  long,  deep  red  flowers,  the  petals 
distinct,  not  cohering.  Fl.  July.  Qrapes  edible,  ripen  Sept-Oct  (whence  the 
first  vem.  name).    In  W.  &  A.  Prodr.,  this  sp.  is  united  with  F.  lanata, 

6.  V.  indica,  Linn. ;  Roxb.  Fl.  Ind.  L  660;  W.  &  A.  Prodr.  131. 

A  large  climber ;  branches  petioles  and  peduncles  villose ;  leaves  hard, 
firm,  broad-ovate,  3-6  in.  long,  and  of  equcd  breadth,  with  a  deep-cordate 
base,  not  lobed  or  angled,  but  large-  and  shallow-crenate,  the  nerves  ter- 
minating in  hard  glandular  teeth;  under  side  rusty-tomentose,  upper  floc- 
cose,  at  length  glabrous.  Flowers  minute,  pentamerous,  yellowish  green 
or  greenish  purple,  on  slender  pedicels,  umbels  sessile  along  the  rachis  of 
a  short  compact  cylindrical  raceme,  inserted  about  the  middle  of  a  long 
bifid  tendril     Petals  distinct ;  fruit  globose,  1-2-seeded. 

South  and  probably  Central  India.    Bengal.    FL  March,  April. 

6.  V.  adnata,  WalL ;  W.  &  A.  Prodr.  126.— Syn.  Cimis  adnata,  Roxb. 
R  Ind.  L  405 ;  Wight  Ic.  t.  144. 

A  large  woody  dimb^,  young  parts  densely  pubescent  Leaves  broad- 
ovate  from  cordate  base,  acuminate,  angled,  and  sharp-dentate.  Flowers 
tetramerous,  greenish  yellow,  in  rounded  leaf-opposed  cymes ;  petals  dis- 
tinct.    Beny  black  when  ripe. 

Sub-Himalayan  tract.  Oudh  forests,  Satpura  ran^.  Beneal,  South  India. 
FL  April-June.  C.  rosea,  Royle  111.  t  26,  is  nearly  dilied  to  this,  but  has  pink 
flowers  and  laiger  leaves.    Sewalik  and  Bhabar,  Jumna  to  Sarda. 

7.  V.  quadrangulaxis.  Wall. ;  W.  <fe  A.  Prodr.  125 ;  Wight  Ic.  t.  51.— 
Syn.  Cissus  quadrangularia,  Roxb.  FL  Ind.  i.  407.   Vem.  Uarjora,  Beng. 

A  perennial  climber ;  stems  and  branches  dichotomous,  succulent,  quad- 
rangidar,  constricted  at  the  nodes,  the  angles  winged.  Leaves  fleshy,  vary- 
ing from  ovate  and  entire  to  cordate  and  deeply  3-lobed.  Tendrils  long, 
generally  simple,  leaf-opposed.  Flowers  tetramerous,  pink  and  white,  in 
umbelliform  cymes,  on  short,  leaf-opposed  pedundes.  Petals  distinct 
Berry  globose,  size  of  a  small  pea,  red,  1 -seeded. 

Common  throughout  tropical  and  subtropical  India.  Fl.  R.S.,  fr.  C.S.  Ber- 
ries very  acid,  leaves  and  tender  shoots  eaten.  Dalzell,  Bombay  FL  40,  calls  tlds 
Cissus  edtUiSy  and  a  nearly  allied  species  without  wings  m  Quzerat  (vent 
Harsanker),  he  calls  Cissus  qttadrangtUaris,  Linn. 

8.  V.  himalayana. — Syn.  Ampelopeis  himalayana,  Royle  IlL  149. 
Vem.  Ghappar  tang,  Kamaon. 

A  large  soft-wooded  climber  or  scrambling  shrub ;  glabrous,  or  youngest 
shoots  slightly  pubescent  Leaves  trifoliolate,  smooth,  shining ;  leaflets 
equally  stalked,  acuminate,  sharp-serrate  or  dentate  with  cuspidate  teeth, 
the  terminal  leaflet  ovate  or  obovate ;  main  lateral  nerves  6-10  pair,  the 
two  lateral  leaflets  very  unequal-sided,  falcate,  or  semicordate,  all  reticulate 
beneath  with  prominent  veins.  Stipules  oblong,  early  deciduous.  Flowers 
yellowish  green,  pentamerous,  in  compound,  trichotomous,  leaf-opposed, 
spreading  cymes.  Peduncles  as  long  as,  or  shorter  than,  petiole  of  the 
opposite  leaf. 
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Himalaya,  3000-9000  ft  (in  Sikkim,  to  11,000  ft.),  from  Kashmir  to  Assam 
Easia  hills,  Pulney  hills,  Buima.    Fl.  April,  May.    Hardy  in  England. 

9.  V.  camosa.  Wall. ;  W.  &  A.  Prodr.  127. — Syn.  Cissus  camosa^  Roxb. 
FL  Ind.  409. 

A  laige  climber,  with  herbaceous  compressed  stem,  from  a  perennial  root- 
stock.  Young  parts  clothed  with  short  pubescence.  Leaves  trifoliolate, 
tough ;  leaflets  ovate  or  elliptic,  the  two  lateral  short-stalked,  nearly  ses- 
sile, often  oblique,  crenate-serrate,  main  lateral  nerves  4-6  pair ;  stipules 
oblong.  Flowers  tetramerous,  greenish  white,  in  trichotomous,  compound, 
leaf-opposed  cymes ;  peduncles  generally  longer  than  common  petiole  of 
the  opposite  leaf.    Petals  distinct.     Berries  black,  2-4-seeded. 

Common  in  hedges  and  forests  in  most  pc^  of  India  and  Burma,  as  far  north 
as  the  Salt  range  and  the  Indus  in  the  Fanjab.    FL  July,  Aug. 

10.  V.  lanceolaria.  Wall  j  W.  &  A,  Prodr.  128. — Syn.  Cissits  lanceo- 
laria,  Roxb.  FL  Ind.  L  412. 

A  large,  evergreen,  climbing  shrub,  glabrous,  only  inflorescence  pu- 
bescent Stems  woody,  with  rough  often  muricated  bark ;  tendrils  leaf- 
opposed.  Leaves  trifoHolate,  coriaceous ;  leaflets  ovate  or  lanceolate,  peti- 
ololate,  penniveined,  3-5  in.  long,  distantly  serrate,  acuminate.  Flowers 
nnisexu^d,  pale  yellow,  tetramerous,  in  axiUary,  subsessile,  dichotomous, 
compound  cymes.     Petals  distinct     Fruit  ovoid,  \  in.  long. 

South  India,  Oudh  forests.    FL  March,  April. 

A  trifoliolate  vine  is  described  by  Madden,  1.  c.  379,  418,  as  V>  tomentosa 
(Vem.  Chapptrtafig^  chappertain,  aieprain^  amila),  with  red  flowers,  similar 
to  thoae  of  K.  rugosa,  '*  Very  common,  reaching  to  6000  ft  in  Kamaon."  V. 
capreoUOOy  Royle  111.  L  149  (Cissus  capreoUUa,  Don  ;  Royle  111.  t  26) ;  Vem. 
Pang  pala,  Kamaon ;  is  a  slender  climber,  with  pedate,  5-foliolate,  glabrous 
leaves,  common  in  the  N.W.  Himalaya,  4000-7000  ft  "  Clinging  to  the  trunks 
of  trees  as  closely  as  the  ivy  "  (Royle). 

2.  LEEAy  Linn. 

Herbs  or  shrubs,  branches  generally  furrowed.  Leaves  alternate,  rarely 
opposite,  simple  pinnate  bipinnate  or  tripinnate ;  petioles  with  broad 
sheathing  base.  Flowers  in  compound  cymes ;  peduncles  leaf-opposed ; 
no  tendrils.  Calyx  5-dentate.  Petals  5,  more  or  less  cohering  at  the 
base,  and  adhering  to  the  staminal  tube.  Stamens  5  ;  anthers  on  short 
filaments,  inserted  on  the  outside  of  an  entire  or  5-cleft  staminal  tube. 
Ovary  inserted  on  the  disc,  3-6-celled ;  style  short ;  one  ovule  in  each  cell. 
Fmit  a  3-6-celled  berry.  Seeds  erect ;  embryo  small  in  a  cartilaginous 
albumen. 

Several  species  of  this  genus  are  large  perennial  herbs  or  herbaceous  shrubs, 
chaiacteristic  of  certain  descriptions  of  forests  in  India.  The  following  are  found 
in  the  sub-Himalayan  tract  of  N.W.  India : — 

Leaves  pinnate,  or  the  lower  only  bipinnate. 

Peduncle  as  loner  as  cyme,  or  shorter  .  .            .  1.  L.  cupera. 

Peduncle  several  times  longer  than  cyme  ,  2.  L.  alata. 

All  leaves  bipinnate        .            .            .  .            .  3.  2/.  aambucina. 

Leaves  simple     .            .  .            .  4.  L.  macrophylla. 
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1.  L.  aspera,  Wall. ;  Roxb.  Fl.  Ind.,  ed.  Carey,  ii.  468;  Edgeworth 
Trans.  Linn.  Soc.  xx.  36. — ^Vem.  Kumaliy  kurmaliy  Ejuhaon. 

A  tall  herbaceous  perennial,  2-4  ft.  high,  pubescent.  Leaves  impari- 
pinnate,  the  lower  leaves  often  bipinnate ;  common  petiole  not  winged ; 
leaflets  (pinna)  2-3  pair,  ovate  or  ovate-oblong,  acuminate,  base  cordate 
or  rounded,  4-8  in.  long,  pale  beneath,  obtusely  dentate,  main  lateral 
nerves  12-16  pair,  joined  by  distinct  intramarginal  and  numerous  fine 
closely-paraUel  veins.  Cymes  sessile  or  short-pedunculate,  with  subulate, 
deciduous  bracts.  Anthers  not  adhering  to  each  other ;  filaments  inserted 
near  the  base  of  the  staminal  tube,  sdtemating  with  its  oblong,  obtuse 
cmarginate  lobes.     Berry  black. 

Forests  of  the  Outer  Himalayan  valleys,  ascending  to  6000  ft.  Bias  to  Nepal, 
Oudh  forests,  Satpura  range.    Fl.  June,  July.  . 

2.  L.  alata,  Edgew.  1.  c.  36. — Syn.  L.  rubra,  Royle  IlL  p.  145. 

A  large  herbaceous  perennial,  glabrous,  but  rough  with  elevated  dots. 
Leaves  imparipinnate ;  common  petiole  furrowed,  winged  with  narrow 
membranous  wings;  leaflets  3  pair,  6-10  in.  long,  oblong,  acute,  base 
acute  or  rounded,  the  upper  2  pair  sessile,  the  lowest  pair  short-petiolate ; 
petioles  winged ;  main  lateral  nerves  8-1 2,  joined  by  parallel,  transverse, 
and  intramarginal  veins.  Cymes  compact,  compound,  on  long  peduncles 
more  than  twice  the  length  of  cyme  ;  peduncles  and  ranlifications  of  cymes 
red,  farrowed,  winged,  and  rough  with  elevated  glandular  dots.  Anthers 
adhering  to  each  other  sideways ;  filaments  inserted  below  the  edge  of 
staminal  tube,  alternating  with  its  obovate  lobes. 

Siwalik  and  sub- Himalayan  tract,  from  the  Jumna  to  Sikkim,  ascending  to 
3000  ft.    Fl.  R.S. 

3.  L.  sambucina,  Willd.— Syn.  L,  Staphylea,  Roxb.  FL  Ind.  i.  658  j 
W.  &  A.  Prodr.  132 ;  Wight  HI.  i.  t.  58. 

A  shrub,  with  stout  soft-wooded  stems ;  glabrous.  Leaves  twice  or 
thrice  pinnate  ;  pinnse  2-3  pair ;  leaflets  on  short  petioles,  firm,  haid,  pale 
beneath,  oblong  ovate-  or  lanceolate-oblong,  coarsely  serrate,  with  8-12 
main  lateral  nerves ;  transverse  veins  not  prominent.  Stipules  large, 
adnate  to  the  base  of  petiole,  coloured.  Flowers  greenish  white,  in  laige, 
trichotomous,  divaricate  cymes,  on  short  peduncles.  Berry  black  or  dark- 
blue,  size  of  a  small  cherry,  depressed,  4-6-farrowed,  4-6-seeded. 

Widely  spread  in  the  forests  of  tropical  and  subtropical  India,  probably  in 
the  forests  of  Oudh,  Kaniaon,  and  the  Central  Provinces.  Tropical  Asia,  Upper 
Guinea,  Queensland,  and  North  Australia.    Fl.  R.S. 

4.  L.  macrophylla,  Roxb.  Fl.  Ind.  i.  653;  Wight  Ic.  t.  1154. 

A  large  herbaceous  perennial.  Leaves  broad-cordate,  12-20  in.  long, 
deeply  and  unequally  dentate,  pale  beneath,  8-12  pair  main  lateral  nerves. 
Flowers  small,  white,  in  large  terminal,  compound  cymes. 

Forests  of  iroi:>ical  and  subtrojiical  India,  sub-Himalavan  tract  to  the  Ganges. 
Fl.  R.S. 
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Order  XXVII.    SAFINDAGEJE. 

Tre^  or  shrubs,  with  alfcemate  or  opposite  leaves,  with  or  without  stip- 
ules, and  small  flowers  which  are  generally  polygamous.  Sepstls  mostly 
4-5,  imbricate,  rarely  yalvate,  more  or  less  connate.  Petals  mostly  3-6  or 
none,  imbricate,  often  hairy  below.  Disc  complete  or  1 -sided.  Sta- 
mens hypogynous,  5-10,  generally  8,  the  filaments  often  hairy.  Ovary 
1-4-celled,  generally  3-celled ;  ovules  1-2  in  each  cell,  on  axile  placentas. 
Fruit  various  ;  seeds  generally  without  albumen. — Gen.  PI.  i.  388 ;  Royle 
lU.  136;  Wight  ULi.  139. 

Fruit  coriaceous,  1-8-celIed  ;  leaves  without  stipules. 
Leaves  opposite,  palmately  compound  .  .  .1.  ^EscuLUS. 

Leaves  alternate,  pinnate  . '  .  .  .2.  Sohleiohxra. 

Fruit  of  1-3  nearly  distinct  indehiscent  carpels ;  leaves  usually 
without  stipules. 
Carpels  not  winged ;  leaves  alternate,  abruptly  pinnate  or  uni- 

foliolate      .  .  .  .  .  .3.  Safindus. 

Carpels  2,  with  long  wings  at  the  back  ;  leaves  opposite,  sim- 
ple, entire  or  palmatifid     .  .  .  .  .4.  Acer. 

Fruit  a  membranous,  dehiscent,  2-5-celled  capsule  ;  leaves  with 
or  without  stipules. 
Sepals  5,   valvate  ;  petals  none ;  stamens  8  ;  leaves  simple, 

alternate,  without  stipules  .  .  .  .5.  DoDONiBA. 

Sepals  5,   imbricate ;  petals  5 ;  stamens  5 ;  leaves  opposite, 

trifoliolate  or  pinnate,  stipulate    .  .  .6.  Stapbtlea. 

1.  -ffiSCULUS,  Linn. 

Trees  with  large  scaly  buds,  and  opposite,  digitate,  deciduous  leaves, 
without  stipules.  Flowers  showy,  in  an  ample  terminal  thyrsus,  poly- 
gamous, the  fertile  flowers  generally  near  the  base  of  the  branches  of  the 
thyrsus,  the  others  sterile  by  abortion  of  the  ovary,  otherwise  similar ;  the 
pedicels  articulate;  bracts  deciduous.  Calyx  campanulate  or  tubular, 
5-lobed,  deciduous,  the .  lobes  more  or  less  unequal,  imbricate  in  bud. 
Petals  5,  alternate  with  the  lobes  of  the  calyx,  often  only  4  from  the 
abortion,  of  the  fifth,  hypogynous,  unequal,  imbricate  in  bud,  deciduous. 
Disc  hypog3mous,  lobed.  Stamens  6-8,  commonly  7,  outer  circle  5, 
alternate  with  petals,  inner  circle  1-3 ;  filaments  subulate  or  filiform ; 
anthers  versatile,  introrse,  with  glandular  tips  at  both  ends,  2-colled,  open- 
ing longitudinally.  Ovary  3-celled ;  style  slender,  undivided ;  ovules  2 
in  each  cell.  Fruit  a  large  leathery  capsule,  1 -3-celled,  the  cells  1 -seeded, 
loculicidally  2-3-valved.  Seeds  large,  with  a  smooth,  shining,  coriaceous 
testa,  and  a  broad  opaque  hilum.  Albumen  none;  cotyledons  thick, 
fleshy,  more  or  less  corrugate,  and  coherent  by  their  contiguous  faces,  un- 
equal, incumbent  on  the  short  conical  radicle,  plumule  conspicuous,  2-leaved. 
The  cotyledons  remain  in  the  coriaceous  testa  whilst  the  seed  germinates. 

1.  A.  indica,  Colebrooke.^  Tab.  XIX.  ^Syn.  Pavia  indtca,  Wall. ; 
JacquemontVoy.  Bot.  t.  35.  The  Indian  Horse-chestnut — ^Vem.  Seutoalla, 
Kafi&ristan;  Torjaga,  Trans-Indus ^.fTane,  hanudun,  Kashmir;  Ban-khor 
(forest-walnut),  gugu,  kanor^  Pb. ;  Pdnkar,  N.W.P. 
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Leaflets  5-9,  generally  uiiequal,  the  centre  leaflets  longer,  6-9  in.  long, 
glabrous,  oblong,  acuminate,  sharp-serrate,  petiolule  ^1  in.  long.  15-20 
alternate,  arcuate,  lateral  nerves  on  either  side  of  midrib.  Thyrsus  12-15 
in.  long,  composed  of  numerous  scorpioid  cymes  on  short  peduncles; 
pedicels  and  calyx  covered  with  grey,  mealy  pubescence.  Calyx  tubular, 
frequently  splitting  as  the  flower  opens,  with  5  short,  obtuse,  unequal 
teeth,  one  obcordate^  larger  than  the  others.  Petals  4,  white  and  yellow, 
clawed,  lamina  obcordate ;  2  petals  narrower  than  the  rest  Stamens  7 ; 
filaments  filiform,  longer  than  petals.  Disc  uniLateraL  Capsule  ovoid  or 
obovoid,  1-2  in.  long,  brown  when  ripe,  reddish  brown  when  young, 
somewhat  rough  outside,  but  not  echinate.     Seeds  dark  brown  or  black. 

Wild  in  Eaffiristan  at  7000-8000  ft.,  in  the  forests  on  the  Trans-Indus  hiUs 
north-weet  of  Peshawar,  and  common  in  many  parts  of  the  North- West  Hima- 
laya at  3400-9000  ft.,  from  the  Indus  to  Nepu.  Never  entirely  bare  of  leaves. 
Flowers  appear  about  April  and  May,  when  the  tree,  loaded  with  the  large  up- 
right panicles  of  varie^ted  blossoms,  presents  a  very  striking  appearance.  The 
fruit  ripens  between  July  and  Oct. 

The  North  Indian  horse-chestnut  is  not  a  gregarious  tree,  but  is  often  found 
in  lar^  numbers,  particularly  in  moist  knd  shady  valleys.  The  trunk  is  short, 
attaiumg  large  girth  (12-16  ft.,  occaaionaUy  25  ft)  Numerous  large  boughs, 
spreading  into  a  broad,  depressed,  close,  umbrageous  crown  40-50  ft  high,  much 
resembling  in  habit  the  common  horse-chestnut  The  bark  of  trunk  and  laige 
boughs  is  thick  (1-1  in.),  the  inner  half  light-yeUowish  brown,  soft  and  brittle, 
the  outer  darker  brown  and  more  fibrous.  Outer  surface  grey  or  dark  brown, 
divided  by  numerous  long  shallow  furrows  into  long  quadrangular  plates,  often 
winding  spirally  round  the  trunk.  When  old,  the  outer  layers  partly  peel  off 
npwards  m  long  strips,  leaving  exposed  a  smooth  grey  surface.  The  wood  is 
light  brown,  soft,  open-grained,  not  much  valued,  but  used  in  the  hiUs  for 
building,  for  water-trougns^latters,  packing-cases.  Has  been  found  to  answer 
well  for  tea-boxes.  The  Tibetan  drinking-cups  are  sometimes  made  of  this 
wood. 

The  twigs  and  leaves  are  largely  lopped  for  winter  fodder  in  the  Himalaya 
and  Elafiiristan.  Cattle  and  goats  feed  on  the  fruit.  The  seeds  contain  an  abun- 
dance of  starch  combined  with  a  bitter  principle.  In  times  of  scarcity  they  are 
used  as  food,  ground  and  mixed  with  flour,  after  having  been  steeped  in  water 
for  some  time. 

Closely  allied' to  this  species  is  A,  punduanay  Wall.,  A.  auamica^  Griff.,  the 
horse-chestnut  of  Sikkim,  Assam,  and  the  Kasia  hills ;  also  found  by  me  in 
the  Thoungyeen  forests  of  Tenasserim,  with  larger,  more  coriaceous,  obovate- 
oblong  leaves,  nearly  sessile,  and  the  thyrsus  composed  of  long-pedunculate 
scorpioid  cymes. 

j£!scultis  HimxKostanum,  Linn.,  the  common  horse-chestnut,  which  has  been 
cultivated  in  Europe  ever  since  the  sixteenth  century  (1576  in  Vienna),  has 
echinate  capsules,  4  or  5  broad  petals,  larger  leaflets,  woolly  when  young,  with 
double  serratures,  and  prominent  lateral  nerves.  The  common  horse-chestnut 
is  supposed  to  be  indigenous  in  India  (Boissier  Fl.  Orient,  i.  947).  Of  this, 
however,  there  is  as  yet  no  proof,  and  its  original  home  is  unknown.  It  is  found 
in  Persia  and  the  Caucasian  region,  but  not  really  wild. 

2.  SGHLEICHEBA,  Willd. 

Trees  with  alternate  pinnate  leaves,  without  stipules.  Flowers  fascicidate, 
polygamous.    Calyx  small,  4-6-cleft.     Petals  none.    Stamens  6-8,  longer 
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than  calyx,  inserted  near  the  centre  of.  a  flat,  undulate,  indistinctly  lobed 
disc ;  anthers  2-celled,  dehiscing  longitudinally.  Ovary  ovoid,  3-4-celled, 
narrowed  into  a  rigid  style;  stigma  capitate,  3-4-cleft,  divisions  recurved; 
one  erect  ovule  in  each  celL  Fruit  dry,  coriaceous,  indehiscent,  1-3-celled. 
Seeds  enclosed  in  a  fleshy  arillus ;  embryo  conduplicate,  the  cotyledons 
nnequal  and  closely  coherent. 

P^  1.  8.  trijnga,  Willd.  — Tab.  XX — Bedd.  Fl.  Sylv.  1. 119 ;  Eoxb.  Fl. 
Ind.  iL  277;  W.  &  A.  Prodr.  114. — Vem.  Koaum,  kossurriy  kussumhy 
gavmm,  kusarrif  Korth-West  and  Central  India ;  kassumay  KoJiam,  kocham^ 
Panch  Mehals ;  Sagdi  marra,  Can. ;  Gyoben,  Burm. 

Young  parts  downy.  Leaves  abruptly  pinnate,  coriaceous  when  old ; 
leaflets  2-4  pair,  opposite,  sessile,  oblong,  entire,  obtuse-acute  or  short 
acominate,  with  10-18  main  lateral  nerves  on  either  side  of  the  midrib, 
and  intermediate  shorter  nerves  ;  the  leaflets  of  the  lowest  pair  1-3  in.,  of 
the  terminal  pair  6-9  in.  long.  Flowers  yellow,  on  short  pe(&cels,  fascicled 
on  interrupted,  often  hranched,  racemes.  Eacemes  axillary,  or  below  the 
leaves,  often  several  on  short  branchlets.  Male  and  bisexual  flowers 
generally  on  different  trees.  Fruit  the  size  of  a  nutmeg,  pointed,  often 
echinate.  Seeds  1  or  2,  with  a  smooth  brown  testa,  enclosed  by  a 
pulpy  ariUus,  which  has  a  pleasant  acid  taste.  The  cotyledons  fuU  of 
fatoiL 

Common  in  the  dry  forests  of  Southern,  Central,  and  Eastern  India,  at 
elevatiens  below  3000  ft  In  North- West  India  it  is  found  in  the  Oudh 
forests  and  the  Siwalik  tract,  where  it  ascends  to  3000  ft.,  its  western  limit 
heins  the  Sutlej  river.  It  is  grown  in  gardens  near  Lahore,  and  in  Sindh. 
The  ICosum  is  not  a  gr^;ariou8  tree  ;  it  grows  singly,  or  a  few  together,  ndxed 
with  the  other  trees  of  the  dry  forest.  The  old  leaves  are  shed  in  Feb.,  the 
yoong  foliage  comes  out  in  March,  affording  a  grateful  shade  when  the  other 
trees  of  the  dry  forest  are  still  leafless.  The  young  leaves  -are  purple  at  first, 
then  light  green,  the  old  foliage  has  a  deep  green  colour.  The  fl.  come  out  with 
the  young  leaves. 

A  large  tree,  attaining  60-70  ft.  in  South  India  and  Burma,  smaller  in  Central 
and  North  India.  Trunk  scooped  out  longitudinal^,  with  deep  and  irregular 
fniTows,  5-6  feet  in  girth  (to  12  ft  in  Burma  and  South  India),  often  hollow 
when  large,  with  a  few  laige  ascending  boughs,  forming  a  oroad  rounded 
crown.  BaA  ^  in.  thick,  ash-grey  or  greyish  brown,  marked  by  shallow  hoUows, 
left  by  oblong,  exfoliating  scales. 

Heartwood  distinct,  red  or  reddish  brown,  very  heavy,  close-grained,  hard, 
tough,  and  strong,  l^ores  scanty,  smaU,  uniformly  distributed.  Medullary  rays 
very  numerous,  very  fine.  Seasons  well,  takes  polish,  and  is  very  durable. 
Weighs  between  66  and  70  lb.  per  cub.  ft.  Valued  where  strength,  hardness, 
and  dmability  are  required.  Oil,  rice,  and  sugar  crushers,  pestles  and  mortars, 
rollers,  screws,  and  the  teeth  of  harrows  are  made  of  it ;  it  is  also  used  in  build- 
ing, and  for  various  parts  of  carts  and  ploughs. 

in  many  parts  of  India,  Lakh  is  produced  on  the  young  branches :  atMirzapur 
the  Lakh  oi  this  tree  is  stated  to  be  the  best,  and  to  keep  good  for  10  years ;  while 
the  Lakh  of  other  trees  is  s.iid  to  last  2  years  only.  In  Oudh  this  tree  is  lopped, 
and  the  twigs  and  leaves  are  used  as  cattle-fodder  during  the  dry  season.  Oil 
is  extracted  from  the  seeds  in  South  India  and  Ceylon. 
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3.  SAPIWDUS,  Linn. 

Trees  or  shrubs,  with  alternate,  abruptly  pinnate,  or  unifoliolate  leaves, 
without  stipules.  Flowers  polygamous,  in  terminal  or  axillary  panicles. 
Calyx  of  5  somewhat  unequal  sepals,  connate  at  base,  imbricate  in  bud, 
deciduous.  Petals  4  or  5,  nearly  equal,  alternate  with  the  sepals,  claw 
thickened,  and  often  with  one  or  two  scales  on  the  inside.  Disc  fleshy, 
cup-shaped  or  flat,  circular,  hypogynous.  Stamens  generally  8-10,  in- 
serted in  the  centre  of  the  disc  round  the  ovary,  or  in  the  male  floweis 
round  the  rudiment  of  the  ovary;  filaments  hairy;  anthers  versatile. 
Ovary  generally  2-4-lobed,  usually  3-celled  ;  ovule  solitary  in  each  cell, 
erect  from  the  base,  or  ascending  &om  the  inner  angle  above  the  base. 
Fruit  fleshy  or  coriaceous,  consisting  of  1-3  distinct  indehiscent  carpels. 
Seed  globose;  hilum  inferior,  without  arillus;  the  embryo  incurved  or 
straight ;  cotyledons  fleshy ;  radicle  short 

Several  species  of  this  eenus  are  cultivated  in  North  and  Central  India 
on  account  of  the  fleshy  pmp  of  the  fruit,  which  contains  a  peculiar  substance, 
saponine,  with  properties  in  many  respects  similar  to  soap.  The  puh>  makes  a 
lather  with  water,  and  is  used  extensively  for  washing,  eitner  by  itself,  or  mixed 
with  soap.  For  flannel  and  Kashmir  shawls  it  is  greatly  preferred  to  soap,  and 
some  varieties  are  specially  esteemed  for  washing  silk.  In  Bengal,  Central  and 
Northern  India,  the  tree  is  generally  known  under  the  name  of  RUha^  and  the 
Sanskrit  name  is  Arishta.  The  species  and  varieties  of  this  genus  will  repay 
further  study.  Three  species  are  here  enumerated,  in  accoraance  with  Itox- 
burgh's  Flora  Indica,  but  it  is  probable  that  the  two  first  should  be  united  into 
one  species. 

Leaflets  4-6,  generally  opposite ;  main  lateral  nerves  6-12 ;  disc 
and  ovary  hirsute ;  anthers  oblong,  apicniate. 
Leaflets  ovate  or  oblong,  acuminate         .        .        .        .        ,    1.  S,  laurifoliut. 
Leaflets  ovate,  obovate  or  oblong,  obtuse  or  emaiginate   .        ,    2,  S.  emargineUus, 
Leaflets  8-14,  generally  iJtemate  ;  main  lateral  nerves  20  or  more ; 

disc  and  ovary  glabrous  ;  anthers  ovate,  not  apiculate  .        ,    Z.  S.  detergens. 

1.  S.  laurifoliua,  Vahl;  Roxb.  FL  Ind.  ii.  278;  W.  &  A-  Prodr.  111. 

Leaflets  ovate  or  oblong,  acuminate,  2-3  pair,  those  of  the  terminal  pair 
longest,  3-7  in.  long,  glabrous  above,  soft  pubescent  beneath ;  main 
lateral  nerves  8-12  on  either  side  of  the  midrib,  with  a  few  shorter  inter- 
mediate ones.  Eamifications  of  inflorescence  and  calyx  clothed  witii 
rusty  pubescence.  Cymes  generally  3-flowered,  supported  by  3  short 
bracts,  lateral  flowers  often  abortive.  Male  flowers  numerous,  bisexual 
flowers  few,  often  on  distinct  branches.  Sepals  5,  obtuse,  imbricate,  2 
outside,  2  inside,  1  intermediate,  the  left  edge  overlapping.  Petals  4  or 
5,  oblong  or  lanceolate,  outside  with  adpressed  tawny  hairs,  inside  glab- 
rous, but  with  long  white  hairs  along  the  edge,  with  a  membranous  scale 
fringed  with  a  dense  mass  of  long  white  hairs,  more  or  less  attached  to 
the  claw  and  inner  surface  of  the  petal,  probably  free  when  quite  yonng, 
sometimes  attcu^hed  along  the  middle  line  only,  and  free  at  the  sides^  in 
which  case  it  happens  that  the  two  edges  of  the  scale  separate  from  the 
middle  part,  and  appear  as  lateral  appendices.  In  the  descriptions  quoted 
(Fl.  Ind.  and  Prodr.),  the  petals  are  said  to  be  without  scales.     Beddome 
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(FL  Sylv.  p.  73)  correctly  states  that  the  petals  are  sometimes  furnished 
with  2  hairy  glandular  appendages.  Disc  concave,  with  a  raised  fleshy, 
hirsate  edge.  Stamens  8  inside  the  disc ;  filaments  pilose ;  anthers 
oblong,  apiculate.  Ovary  3-lobed,  covered  with  dense  rusty  tomentum. 
Drupes  fleshy,  2  or  3,  slightly  united,  each  the  size  of  a  cherry. 

2.  8.  emazginatiis,  Vahl ;  Roxb.  FL  Ind.  ii.  279 ;  W.  &  A.  Prodr.  Ill ; 
Bedd.  FL  Sylv.  t.  154 ;  Wight  HI.  t.  51. 

leaflets  ovate  obovate  or  oblong,  obtuse  or  emarginate,  2-3  pair,  the 
tenninal  longest,  3-5  in.  long,  glabrous  above,  soft  tomentose  beneath ; 
main  lateral  nerves  6-10,  with  a  few  shorter  intermediate  ones.  Petals 
oUong  or  obovate,  edge  with  long  white  hairs,  with  two  thick  tufts  of 
white  hair  on  either  side  at  the  top  of  the  claw,  attached  to  scales  more 
or  less  coherent  with  the  claw.  On  further  examination,  the  petals  and 
their  scales  will  possibly  be  found  the  same  in  these  two  species,  and 
then  the  only  difference  that  will  remain  is  in  the  shape  of  the  leaf,  which 
in  this  case  would  probably  not  be  sufficient  to  keep  them  separate,  and 
for  all  practical  purposes,  they  may  now  be  regarded  as  one  species,  which 
should  be  called  8.  laurifolim,  VahL 

The  tree  {S.  laurifolius  and  emarginabis)  is  indigenous  in  South  India.  It 
is  cultivated  in  Bengal  and  the  North- West  Provinces.  Fl.  from  Oct  to  Dec, 
and  ripens  its  fruit  fiom  Feb.  to  April. 

3. 8.  detergens,  Koxb.  FL  Ind.  ii.  280. — Syn.  iSf.acMmfwa^iw,  WalL  Vern. 
Dodan,  dodani,  ritha,  Pb.,  N.W.P.,  Bandelkhand;  Kanmar,  N.W.P. 

leaflets  8-1 4,  oblong  or  lanceolate,  acuminate,  generally  alternate,  the 
terminal  leaflet  smaller,  coriaceous,  glabrous  on  both  sides,  with  numer- 
ous parallel  lateral  nerves  close  together,  and  shorter  intermediate  ones. 
Inflorescence  consisting  of  numerous  small,  generally  3-flowered  cymes, 
wranged  in  a  terminal  compound  pyramidal  thyrsus ;  ramifications  pubes- 
cent or  soft-tomentose ;  bracts  small,  linear.  Numerous  bisexual  flowers 
mixed  with  male  flowers.  Calyx  and  petals  purple,  outside  glabrous, 
with  ciliate  edges.  Petals  5  ;  lamina  ovate,  with  2  scales  on  either  side 
at  the  top  of  the  claw,  covered  with  long  white  woolly  hairs.  Stamens 
8 ;  filaments  covered  with  white  woolly  hairs ;  anthers  ovate,  not  apicu- 
late. Disc  glabrous,  flat,  pentagonous,  with  5  elevated  radiating  lines. 
Ovary  3-comered,  glabrous.  Drupes  fleshy,  generally  solitary,  the  size  of 
a  cherry. 

Cultivated  thiouffhout  North-West  India,  as  far  as  the  Chenab,  but  scarce  near 
its  north-western  nmit,  ascending  to  4000  ft.  in  the  Himalaya.  Also  culti- 
vated in  BengaL  Bovle  speaks  of  it  as  wild  in  the  vaUevs  of  the  N.W.  Hima^ 
laya,  but  its  original  &ome  requires  further  inquiries.  FL  May,  June,  the  fruit 
ripening  from  July  onwards. 

A  himdsome  tree,  50-60  ft.  high,  with  a  straight  trunk,  attaining  8  ft.  rirth, 
nmnerous  ascending  branches,  forming  a  close  oval  crown.  Bark  of  trunk  light 
or  dark  brown,  with  darker  lon^tudinal  furrows.  The  leaves  are  clustered 
near  the  ends  of  branches,  and  in  autunm  get  partly  yellow,  which  gives  the 
ti«e  a  peculiar  appearance.    Wood  whitish,  with  a  red  or  yellow  tinge  con- 
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sideied  valueless  in  the  N.W.  Himalaya.  The  leaves  are  given  as  fodder  to 
cattle,  the  seeds  are  medicinal ;  but  the  valuable  part  is  the  saponaceous  pulp  of 
the  fruit,  which  is  an  impoitant  article  of  trade  in  the  Panjab  and  the  North- 
West  Provinces. 

Another  species  of  Sapindus  (S,  Saponaria,  Linn.,  the  West  Indian  Soapbeny) 
ia  grown  in  the  West  Indies.  The  fmit  (and  the  root)  are  used  for  the  same  pur- 
poses as  RUha  in  India ;  but  Macfadyen,  in  his  '  Flora  of  Jamaica '  (L  159|, 
states  that  it  is  apt  to  bum  and  injure  the  texture  of  the  cloth  washed  witli 
it  It  differs  from  S,  deteraens,  by  having  the  common  petiole  winged,  and 
very  thin  membranous  petals,  with  an  orbicular  lamina,  without  any  scale  or 
appendix. 

jSrioglo9sum  rubiginosum,  Blume  {S,  rvbiginosuSy  Roxb.  Cor.  PI.  t.  62 ;  FL 
Jnd.  ii.  282),  probably  occurs  in  Oudh  and  the  Central  Provinces.  I  have  seen 
a  specimen  in  bud  from  the  Oudh  forests,  collected  by  Mr  R.  Thompson  in  1871, 
which  scarcely  leaves  any  doubt  recarding  the  identification.  It  is  a  native  of 
Eastern  Bengal,  Burma,  the  hills  of  the  (Srcars,  and  Beddome  has  found  it  in 
the  Godavery  forests  (EI  Sylv.  73).  In  Burma  the  tree  is  one  of  those  called 
Thitni  (red  wood).  Roxburgh  states  that  the  wood  is  strong  and  durable,  choco- 
late-coloured towards  the  centre.  In  Oudh  it  is  a  large  tree  with  a  straight 
trunk,  and  a  fine  full  head  of  foliage.  The  branchlets,  inflorescence,  and  young 
leaves  are  clothed  with  dense  rusty  or  golden  tomentum ;  leaflets  8-15,  alternate 
or  sub-opposite,  oblong-lanceolate,  acuminate,  main  lateral  nerves  on  either  side, 
8-12,  the  common  petiole  ending  in  a  downy  bristle  ;  inflorescence  a  pyramidal 
thyrsus  of  long  racemes,  bearing  small  3-5-flowered  cymes  with  linear  bracts,  the 
bracts  longer  than  bud[s,  clothed  with  long  rusty  hairs ;  sepals  5,  the  2  outer 
smaller,  petals  4,  lon^r  than  sepals,  all  on  one  side  of  the  flower,  bearing  inside 
above  the  stalk  a  double  scale  half  the  lengtii  of  the  lamina ;  outer  segment  flat, 
inner  segment  thick,  like  a  funnel-shaped  tube  slit  open,  the  opening  towards  the 
inside  of  the  petal ;  stamens  8  ;  disc  one-sided ;  ovary  S-looed,  hirsute.  The 
Indian  species  is  closely  allied  to,  if  not  identical  with,  Erioglossum  edvlt, 
Blume,  a  shrub  or  small  tree  in  Java  and  the  islands  of  the  Indian  Archipelago, 
the  fruit  of  which  is  eatable. 

4.   AGEBy  Linn. 

Trees,  sometimes  shrubs,  with  limpid,  rarely  milky  sap,  and  scaly  buds. 
Leaves  opposite,  usually  exstipulate,  deciduous.  Flowers  small,  male  and 
bisexual  generally  on  different  trees,  in  terminal  panicles,  racemes,  or  umbel- 
liform  fascicles.  Bracts  usually  minute  and  caducous.  Calyx  4-12-  gene- 
rally 5-parted,  deciduous,  the  lobes  imbricate  in  bud.  Disc  thick,  annular, 
and  hypogynouB,  or  cup-shaped  and  more  or  less  perigynous  ;  margin  free, 
lobed.  Petals  none,  or  as  many  as  calyx-lobes,  of  the  same  colour,  and 
alternate  with  them,  equal,  erect,  short-clawed,  deciduous.  Stamens  4-12, 
generally  8,  inserted  on  the  disc ;  filaments  commonly  shorter  in  the  bi- 
sexual, and  longer  in  the  male  flowers ;  anthers  introrse,  2-celled,  the 
cells  opening  longitudinally.  Pistil  of  two  carpels,  style  deeply  bifid, 
divisions  linear  or  filiform,  the  inner  face  stigmatose ;  ovules  2  in  each 
cell,  attached  to  the  inner  angle.  Fruit  a  double  samara,  consisting  of  2 
laterally-compressed  nuts,  at  length  separating  from  the  small  persistent 
axis,  the  back  produced  into  a  large,  membranous,  and  reticulate  wingi 
the  lower  edge  of  which  is^  thickened.  Seeds  solitary,  rarely  2  in  each 
cell ;  albumen  none.  Embi^o  conduplicate,  sometimes  spirally  convolute, 
the  cotyledons  irregularly  folded ;  radicle  generally  long. 
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Of  the  genus  Maple,  upwards  of  40  species  are  known,  which  are  spread 
over  Europe,  Asia,  and  North  America.  Not  less  than  11  of  these  are  found  in 
the  HimaWan  re^on,  4  of  which,  A.  sikkimense,  Miquel,  Thomsonij  Miq., 
Hookai,  Miq.,  and  Campbdli,  H.  f.  &  T.,  belons  to  the  Eastern  Himsdaya. 
Several  of  the  N.W.  Himalayan  species  have  a  wide  ran^  of  distribution :  A, 
Mmgum  is  found  in  China ;  and  A,  pictum,  Thunb.,  is  known  from  India 
imder  the  name  of  cultratum,  Wall.,  from  the  Caucasus,  Armenia,  and  North 
Persia,  under  the  name  of  ketum,  C.  A.  Meyer,  and  it  is  closely  allied  to  A,  Lo- 
hdii,  Ten.,  from  the  mountains  of  South  Italy.  As  regards  their  geographical 
distribution,  the  species  of  Maple  may  be  divided  into  four  laige  groups  :  firat, 
those  of  Europe  and  Western  Asia,  of  which  A.  tataricum,  L.,  psmdaplatanus, 
lt.t  campestre,  L.,  plcUanoides,  L.,  ojmltfolium,  L.,  mcmspessulanuniy  L.,  are 
well-known  species  ;  secondly,  those  of  the  Himalayan  r^on  ;  thirdly,  those  of 
Japan,  China,  and  North-East  Asia  ;  and  fourthly,  those  of  North  America.  Two 
spedes,  A,  gpiceUum,  Lam.,  and  ^.  pennsylvanicum,  L.  (pifinerve,  Sieb.  et  Zucc.), 
are  common  to  Japan  and  North  America  ;  the  others,  oi  which  the  Japanese  and 
Chinese  species,  A.  pcUmatum,  and  the  North  American,  A.saccharinum,  Wan- 
Kenheim,  may  serve  as  instances,  are  at  present  only  known  as  endemic.  The 
following  is  a  conspectus  of  the  seven  species,  which  are  known  from  North- 
West  India,  but  the  present  classification  of  this  genus  is  imperfect.  A  revision 
will  probably  have  the  effect  of  basing  it  more  upon  the  character  of  the  inflor- 
escence, the  parts  of  the  flowers,  and  possibly  the  structure  of  the  seed.  The 
inflorescence  of  Acer  is  mixed,  cymes  airangea  in  racemes  or  panicles. 

I.  I^Tes  undivided,  rarely  3-lobed,  penniyeined,  the  lower  2 

or  4  lateral  nerves  often  proceeding  from  the  base. 
Petioles  half  or  one- third,  the  len^h  of  leaf ;  flowers  in 

haiiy  coiymbs 1.  ^.  ohhngum. 

Petioles  one-fourth  the  length  of  leaf,  or  less  ;  flowers  in  lax 

glabrous  panicles . ^.  A,  loevigcUum, 

Allied  to  these  two  are — of  Himalayan  species.  A,  sihkimenset  Miq.,  Sikkim,  Bhutan, 
7000-9000  ft. ;  Ifooherif  Miq.,  Sikkim,  Bhutan,  and  Assam  ;  Thomatnd,  Miq.,  Sikkim  : 
ud  of  the  other  species  mentioned  above,  A.  taiaricum^  L.,  a  small  tree  with  white 
flowen  and  red  wings,  which  is  at  home  in  Eastern  Europe,  Russia,  Western  Asia,  as 
^  as  Noi-thern  Persia,  and  has  been  found  in  Mantchouria  and  Japan. 

II.  Leares  3-lobed,  with  3,  rarely  5  basal  nerves ;  flowers  in 

terminal  fascicles Z,  A.  perUapomicum. 

Of  the  species  mentioned,  A.  monspessulannm,  L.,  a  shrub  or  small  tree,  of  Middle 
and  South  Europe,  Algeria,  Syria,  and  Armenia,  with  small,  coriaceous,  3-lobed 
leaves  on  long  petioles,  belongs  to  this  group. 

III.  Leaves  5-lobed,  with  5  basal  nerves ;  flowers  in  racemes 

or  panicles. 
Flowers  iu   long  lateral  racemes,   appearing  before  the 

leaves  ;  young  leaves  and  inflorescence  hairy      .        ,     4.  A.  villosum. 
Flowen  appearing  with  or  after  the  leaves  in  short  racemes 
or  corymbs. 

Lobes  of  leaves  short-acuminate,  with  obtuse  ser- 

ratures ;  leaves  pale  beneath    .  .        .    6,  A.  caaium. 

Lobes  long-acuminate,  with  sharp  serratures        .     6.  A.  caudcUum. 

Hear  these  are,  of  Indian  species,  A.  Camphelln,  H.  f.  &  Th,  from  Sikkim  ;  of  the 
European  Maples,  the  common  Maple,  A.  campestre^  L.,  with  divaricate  win^  small, 
obtoae-lobed  leaves  and  erect  corymbs ;  and  the  Sycamore,  A.  pseudoplatanus,  with  large 
leaves,  pale  beneath,  and  hanging  racemes, — the  first  a  moderate-sized,  the  second  a 
lirge  tree,  common  in  Europe  and  Western  Asia.     Two  other  species  of  this  group 
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A.  ifpicahtm,  Lam.,  the  Mountain  Maple,  and  A.  pennsylvanicum^  L.,  the  Striped 
Maple,  are  common  to  Jiq)an  and  North  America. 

IV.  Leaves  5-  or  7-lobed,  with  5  or  7  basal  nerves  ;  flowers 

in  corymbs,  nmbels,  or  fascicles 7.  A,  pi^um,  Thunb. 

Of  European  species,  stand  near  to  this  A.  pkUanoides,  L.,  of  North-Eastem  and 
Middle  Europe,  tne  Caucasus,  and  Taurus  region,  the  inner  lobes  of  leaves  with  par- 
allel sides,  3-  or  6-cleft  at  the  top ;  A.  opuli/kiwrn,  VilL,  of  South  £uro])e,  the  Cau- 
casus, and  North  Persia,  the  flowers  in  sessile  fascicles,  on  long  hairy  pedicels  :  and  of 
North  American  species,  A.  mccharinum^  Wangenheim,  the  Sugar-  or  Rock-Maple. 

There  are  other  groups  comprising  North  American  and  Japanese  species,  of  which 
no  representative  forms  are  known  from  India. 

J.  A.  oblongmn,  Wall.  ;  Jacq.  Voy.  Bot.  t.  34. — ^Vern.  Mark,  Pb.; 
Patangalia,  pharengalay  kirmoli,  N.W.P. ;  Mugila,  buzimpdlay  NepaL 

Leaves  oblong,  acaminate,  entire,  green  above,  whitish-glaacous  be- 
neath ;  when  young,  with  a  few  fine  scattered  hairs ;  when  older,  glabrous 
and  coriaceous ;  main  lateral  nerves  4-8  pair,  prominent,  with  finely-ret- 
iculated veins  between.  Petioles  one-third  or  half  the  length  of  leaf. 
Flowers  pentamerous,  in  terminal  corymbs ;  ramifications,  pedicels,  and 
calyx  hairy.  Sepals  and  petals  linear-oblong.  Stamens  8,  longer  than 
calyx  in  the  male  flowers.  Ovary  hairy.  I^uts  unevenly  gibbous ;  wings 
contracted  at  base,  with  a  straight  or  somewhat  curved  back. 

Siwalik  tract  and  Outer  Himalaya,  ascending  to  6000  ft.  from  the  Jhelam  to 
Bhutan,  mostly  in  low  valleys,  in  clumps  of  a  few  trees,  not  gregarious.  Never 
leafless,  the  mature  foliage  of  a  fine  dark-green  colour.  FL  Feb.-Apr.,  the 
fruit  ripens  June-Nov.  A  moderate-sized  tree  40-50  ft.  high,  attaining  5 
ft.  in  girth.  Bark  dark  blackish  grey,  smooth,  with  horizontal  wrinkles.  Wood 
light  pink  or  reddish  brown.  Used  for  agricultural  implements  ;  some  of  the 
better  drinking-cups  in  Tibet  are  said  to  be  made  of  Imobs  of  this  wood.  A. 
laurinum,  Hasskarl,  from  Java,  Sumatra,  is  similar,  but  apparently  distinct. 

2.  A.  ksYigatum,  Wall.  PL  As.  rar.  t.  104. — ^Vem.  Saslendi,  cherauni, 
Kepal. 

Leaves  oblong,  acuminate,  denticulate  when  young,  entire  when  old, 
'  coriaceous,  lucid  on  hoth  sides,  glabrous  save  a  small  bro^^ii  tuft  of  hairs 
beneath  in  the  axils  of  nerves ;  main  lateral  nerves  4-6  pair,  joined  by 
very  prominent  reticulate  veins.  Petioles  short,  less  than  \  tile  length 
of  leaf.  Flowers  pentamerous,  on  long  filiform  pedicels,  in  lax  terminal 
glabrous  panicles  ;  calyx  glabrous;  petals  white,  cuneate  or  obovate,  dis- 
tinctly unguiculate.  Stamens  5-8,  in  the  male  flowers  much  longer  ihan 
calyx,  with  a  tuft  of  long  hairs  in  place  of  ovary.  Nuts  smooth,  oval ; 
wings  divergent,  erect,  or  connivent,  back  curved. 

Outer  Himalaya  6000-9000  ft,  from  the  Jumna  to  Sikkim,  Kasia  hills.  FL 
Apr. ;  the  fruit  ripens  July,  Aug.  A  larger  tree  than  A.  oblonguniy  with  a 
straight  tall  trunk  10-12  ft.  in  girth,  branches  spreading  or  hanging,  forming 
a  broad  oval  crown.  Bark  thick,  smooth,  yellowish  or  dark  ash-coloured.  In 
Nepal  the  wood  is  much  used  for  bmlding.  A,  reticiUatum,  Champ.,  Bentfa. 
Flora  Hongkong.  47,  from  that  island,  is  very  similar  to  this  species,  but  pro- 
bably distinct. 
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3.  A.  pentapomicnm,  J.  L.  Stewari — ^Yem.  Trekan{a)y  kukandra,  ka- 
h{a)rdi,  koMriy  kitla,  mandar(di)  kunghiy  tlan^  tUpatto,  kUpattar,  serduj 
KaBhrnir  and  Panjab. 

Leaves  broader  than  long,  sometimes  3-5-lobed,  with  truncate  base,  and 
3  prominent  penniveined  basal  nerves  ;  lobes  spreading,  oval  acute  or  acu- 
minate, obtusely  dentate,  separated  by  right-angled  or  acute-angled  sinus, 
length  of  middle  lobe  about  twice  its  width ;  the  lower  leaves  often  5- 
lobed,  with  cordate  base,  and  2  additional  smaller  basal  nerves.  Petioles 
generally  as  long  as  leaf,  glabrous  when  full-grown.  Under  side  and  peti- 
oles of  young  leaves  clothed  with  soft  tomentum,  old  leaves  pale  beneath, 
glabrous  on  both  sides,  or  with  short  soft  hairs  beneath ;  tufts  of  hairs 
in  the  axils  of  basal  nerves.  Flowers  not  known*,  fruit  in  short  corymbs, 
wings  erect  or  divergent,  semi-ovate,  with  straight  back. 

Conmion  locally,  and  at  times  almost  gregarious,  between  2300  and  7000  ft., 
in  exposed  hot  diy  places,  not  as  a  rule  in  thick  forests,  in  the  basins  of  almost 
all  the  great  rivers  in  the  Paniab,  Himalaya  from  the  Jhelam  to  the  Sutlej, 
and  east  of  the  latter.  Not  found  on  the  Bias.  Fl.  Feb.,  March ;  the  firuit  ripens 
April,  June. 

Grows  not  nearly  to  such  a  size  as  the  other  species ;  the  largest  trunk  noted 
hy  Dr  Stewart,  much  above  the  averace,  measured  5^  ft.  m  c;irth.  Twigs 
smooth,  grey  or  reddish,  bark  of  trunk  brownish  grey,  not  much  marked  by 
cracks  or  fissures.    Wood  used  for  ordinary  domestic  and  agricultural  purposes. 

This  species  was  discovered  by  Dr  Stewart,  and  (doubtfully)  identified  by  him, 
in  Pb.  Plants  30,  with  A.  creticumy  Linn.,  but  subsequently  recognised  as  a  new 
species.  It  has  no  close  afidnity  to  any  of  the  known  species  with  3-lobed  leaves, 
llie  leaves  are  much  larger  than  those  of  il.  montpesstuanum,  L.,  or  creticum,  L., 
and  are  different  in  shape.  Of  the  Japanese  A,  trifidum,  Thunb.,  the  leaves 
are  much  longer  than  brcMui.  Without  flowers,  the  affinity  of  the  species  cannot, 
however,  be  determined.  It  is  not  impossible  that  further  inquiry  may  show 
this  tree  to  be  nearly  allied  to  A.  FstuaoplcUanus,  L. 

4.  ▲.  TilloBnm,  WalL  PI.  As.  rar.  ii.  4. 

Buds  and  young  leaves  covered  with  long  silky  hairs.  Leaves  cordate, 
5-lobed,  the  2  outer  lobes  small,  irregularly  and  remotely  dentate,  on 
petioles  exceeding  half  the  length  of  leaf ;  basal  nerves  5,  the  3  inner  pen- 
niveined. Flowers  pentamerous,  in  lateral,  more  or  less  compound  racemes, 
at  the  end  of  short  lateral  branchlets,  appearing  before  the  leaves.  Pe- 
duncles and  pedicels  hairy  ;  sepals  oblong,  with  3  nerves ;  petals  linear, 
narrower  than  sepals;  sepals  and  petals  generally  ciliate.  Disc  membran- 
ous. Stamens  8,  in  the  male  flowers  much  longer  than  calyx.  Wings  of 
fruit  erect  or  divergent,  back  incurved ;  nuts  large,  the  2  nuts  together 
forming  a  semicircle  ^-f  in.  across. 

Himalaya,  at  high  elevations  (7000-9000  ft.),  not  uncommon  from  the  Jhelam 
to  Kamaon.  Chur,  Royle.  Deoban  range,  D.B.  FL  Feb.,  March ;  leaves 
appear  in  May ;  fruit  ripens  from  June  onward.  A  large,  handsome  tree, 
smaller  branches  brown,  striate,  bark  of  stem  grey  and  fairly  smooth. 

5.  A-  c««inni,Wall.  (Herb.  Kew).— Tab.  XXL— Vem.  KUu,  trekhan, 
tarkhana,  leUpattary  tUpattar,  mandary  mandari,  mandarangy  kauriy  kal- 
indray  scitma,  kanzal,  Pb. ;   Kanshin,  Tibet  (N.W.P.) 
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Buds  glabrous,  young  leaves  with  a  few  scattered  hairs.  Leaves  pale 
beneath,  cordate,  5-lobed,  the  2  outer  lobes  small,  with  5  basal  nerves, 
all,  or  the  3  inner  penniveined,  margin  with  large  obtuse  serratures,  peti- 
oles exceeding  half  the  length  of  leaf.  Flowers  pentamerous,  appearing 
after  the  leaves,  in  terminal  corymbose  panicles.  Nuts  unevenly  gibbons, 
wings  erect  or  divergent,  back  slightly  curved.  (A.  sterctdiaceum^  WalL 
PL  As.  rar.  t.  105,  from  Nepal,  is  similar,  but  the  male  flowers  are  repre- 
sented in  lateral  racemes  below  the  insertion  of  the  leaves.) 

North- West  Himalaya,  from  the  Indus  to  Nepal,  between  4000  and  10,000  ft., 
scattered  in  mixed  forests,  mostly  in  shady  valleys.     Fl.  A])r. ;  fruit  ripens  Oct. 

A  large  tree,  70-80  ft.,  with  a  tall  straight  trunk  12-13  ft.  in  girth,  and  a 
large  oval,  close  crown.  Twigs  laterally  compressed,  red  or  bluish,  smooth,  with 
some  callous  dots,  bark  of  trunk  dark  ash-coloured,  or  pale-brownish  white,  with 
thin  long  irregular  scales.  Wood  of  pale  cream-colour,  with  brown  bands, 
porous,  soft,  li^t,  medullary  rays  indistmct  Some  of  the  inferior  kinds  of  the 
Tibetan  drinking-cups  are  made  of  it. 

6.  A.  caudatum.  Wall.  PI.  As.  rar.  t.  132. — Vem.  Ehdnsing,  NepaL 

Young  shoots  pubescent  Leaves  5-lobed,  the  2  outer  lobes  small; 
lobes  long -acuminate ;  base  truncate  or  subcordate,  margin  divided  into 
deep  sharp  cuspidate  serratures ;  basal  nerves  5,  the  3  inner  penniveined. 
Petioles  reddish,  pubescent,  longer  than  half  the  leaf.  Flowers  appearing 
soon  after  the  leaves  in  lateral  and  terminal  short  glabrous  racemes,  fre- 
quently tetramerous.  Sepals  ovate-oblong,  with  6  nerves.  Petals  white, 
clawed.  Disc  fleshy,  stamens  4-6,  in  male  flowers  much  longer  than  calyx. 
Racemes  elongated  in  fruit ;  wings  pink,  erect,  or  divergent,  inner  edge 
frequently  denticulate. 

Himalaya,  at  high  elevations  (8000-11,000  ft),  from  the  Chenab  to  NepaL 
Fl.  March,  April.    A  large-sized  tree  with  dark-brown  bark. 

A.  pectincUum,  Wall.,  with  divaricate  wings,  is  probably  only  a  variety.  A. 
argtUum,  Maximowicz,  from  Japan,  is  nearly  allied. 

7.  A.  pictmn,  Thunb.  Fl.  Japon.  161. — Syn.  A.  Icefum,  C.  A.  Meyer; 
A,  cultratum,  Wall. ;  A.  Mono,  Maximowicz.  Vem.  Kilpattar,  trekhan^ 
tarkhana,  kakkruy  kanzal,  kdnjar,jdrtmu,  laur,  Pb.  ;  Kanchli,  N.W.P. 

Glabrous.  Upper  scales  of  buds  oblong,  clothed  outside  with  adpressed 
hairs  of  a  bright  brownish  yellow  colour.  Leaves  broader  than  long,  5- 
or  7-lobed,  from  truncate  or  subcordate  base ;  lobes  long-acuminate,  se- 
parated by  rounded  sinus,  margin  entire ;  basal  nerves  5-7,  the  inner 
penniveined,  with  fine  reticulation  between.  Petiole  longer  than  leaf. 
Flowers  appearing  with  or  after  the  leaves  on  long  filiform  pedicels,  in 
lateral  and  terminal  stalked  corymbs,  pentamerous,  glabrous ;  male  and 
bisexual  flowers  on  the  same  branch.  Sepals  oblong.  Petals  spathulate. 
Stamens  8,  shorter  than  calyx.  Disc  fleshy,  glabrous.  Wings  divari- 
cate ;  back  arcuate,  somewhat  recurved. 

Outer  and  Middle  Himalaya,  from  the  Indus  to  Assam,  between  4000  and 
9000  ft.    Outside  India  in  Japan,  North  China,  lifantchouria,  the  Caucasus, 
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Armenia,  North  Persia.  There  is  no  difference  between  the  Himalayan  speci- 
mens and  those  from  Western  Asia ;  those  from  Japan  have  the  wings  less  divari- 
cate :  but  the  shape  and  direction  of  the  w^ings  is  not  always  a  steady  character  in 
this  eenus.  A.  Jbobelii,  Tenore,  from  the  higher  mountains  of  South  Italy,  is 
closely  allied  ;  but  Boissier,  Fl.  Orient,  i.  949,  considers  it  to  be  different  from 
A,  ketuM. 

The  most  common  Maple  in  the  N.W.  Himalaya,  usually  found  in  mixed 
forests  above  7000  ft.  Leafless  in  winter.  Leaves  turn  yellow  and  red  in  autumn 
before  they  are  shed.  Fl.  about  April,  and  the  fruit  ripens  in  summer.  A 
laige  tree,  50  ft,  with  erect  straight  trunk  6-7  ft.  girth,  and  wide-spreading 
branches.  Bark  dark  brown,  fairly  smooth.  Wood  pinkish  white,  close-grained, 
fairly  strong  and  elastic,  not  much  valued  for  construction,  but  used  for  ploughs, 
bedsteads,  and  poles  to  carry  loads.  A  large  portion  of  the  Tibetan  drinkmg- 
cupe  are  probably  made  of  the  knotty  excrescences  of  this  tree.  The  branches 
are  loppea  for  fodder. 

5.  DODONJBA,  Linn. 

Shrubs,  with  alternate,  simple,  and  entire  leaves  (pinnate  in  some  of  the 
Australian  species),  without  stipules.  Flowers  unisexual  and  bisexual, 
often  dioecious.  Sepals  5  (sometimes  fewer),  valvate  in  the  bud.  Petals 
nona  Disc  small  or  inconspicuous.  Stamens  usually  8 ;  filaments  short ; 
anthers  basifixed,  quadrangular,  2-celled,  introrse,  the  cells  opening  longi- 
tudinally. Ovary  3-  or  4-,  rarely  5-  or  6-celled,  with  2  ovules  in  each  cell. 
Capsule  membranous  or  coriaceous,  2-5-celled,  opening  septicidally  into 
as  many  valves  as  cells,  each  valve  with  a  dorsal  angle,  often  produced 
into  a  vertical  wing.  Seeds  1  or  2,  with  a  thickened  funicle,  but  not 
arillate ;  embryo  spirally  curled. 

A  large  genus,  of  which  about  46  species  are  known,  with  few  exceptions 
endemic  in  Australia. 

I.  D.  Tiscosa,  Linn. ;  Boissier  FL  Orient,  i.  953. — Syn.  D.  Burman- 
niam,  DC;  W.  &  A.  Prodr.  114;  Wight  111.  t.  52  ;  D.  angusH/olia,  D, 
dioicay  Roxb.  Fl.  Ind.  ii.  256.  Vem.  Scuiatfa,  mendru,  harwmeiidu^  Pb. ; 
Bandera,  O.P. ;  Bandurgi,  Can. 

Leaves  and  young  shoots  more  or  less  viscid  with  «  bright  yellow  resin, 
leaves  varying  from  broadly  oblong-lanceolate  to  linear-cuneate,  gradually 
tapering  into  a  marginate  petiole,  coriaceous,  glabrous,  shining,  1-4  in. 
long,  acute  obtuse  or  emarginate,  entire  or  with  shallow  indentations, 
eften  revolute;  one  central  nerve,  with  numerous  parallel  side-nerves, 
more  or  less  distinct  Flowers  in  short  terminal  panicles  or  racemes. 
Sepals  ovate,  in  the  male  flowers  as  long  as  stamens.  Anthers  oblong. 
Style  genersJly  longer  than  calyx,  shortly  2-lobed  at  the  top.  Capsule 
membranous  with  2,  3  or  4  membranous  wings  from  base  to  style,  includ- 
ing the  wings  f  in.  across,  and  |  in.  long.  Seeds  opaque,  dark  brown  or 
black. 

Common  in  the  lower  hills  of  North-East  Afghanistan,  the  Trans-Indus  terri- 
tory, Sindh,  Beluchistan,  and  the  Panjab.  Ascends  to  4500  ft.  in  the  Himalaya. 
Also  in  Central  and  South  India,  Burma,  and  Ceylon.  Gregarious,  covers  ex- 
tensive tracts  of  country,  often  to  the  exclusion  of  other  shrubs,  in  the  Dekkan, 
in  Mysore ;  here  and  there  in  North- West  India.    Outside  India  in  Arabia, 
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tropical  Africa,  tropical  America,  Florida,  China,  Java,  Polynesia,  and  Aosttalia. 
FLR.  S.    Fr.  C.  S. 

A  handsome  evergreen  shrub.  In  North- West  India  not  more  than  10  ft 
high  ;  on  the  mountauiB  of  Southern  India  a  small  tree  20  ft.  high,  with  terete, 
compressed,  or  trigonous  twigs.  Wood  light  brown  or  bright  yellow,  hard, 
compact,  and  close-grained.  MeduUary  rays  indistinct.  Annual  rings  fine, 
26  on  a  specimen  of  2^  in.  radius.  The  branches  much  used  to  support 
the  earth  of  flat  roofs,  durable  when  thus  employed.  The  shrub  grows  rwaily 
from  seed  without  much  water  in  arid  places,  and  is  planted  in  live  hedges,  fur 
which  it  answers  well. 

6.  STAPHYLEA,  Linn. 

Shrubs  or  small  trees  with  opposite,  stipulate,  trifoliolate,  or  pinnate  leaves. 
Leaflets  with  setaceous,  deciduous  stipels.  Inflorescence  definite,  flowers 
bisexual.  Calyx  5-parted,  coloured,  the  segments  imbricated  in  bud,  2  out- 
side, 2  inside,  1  intermediate.  Disc  S-lobed.  Petals  5,  alternate  with  the 
sepals,  erect,  imbricate  in  bud.  Stamens  5,  inserted  below  the  edge  of  the 
disc,  cdtemate  with  the  petals ;  anthers  oblong,  versatile,  fixed  near  the  mid- 
dle, 2-celled,  introrse,  the  cells  parallel,  opening  longitudinally.  Ovary  of 
2  or  3  distinct  carpels,  more  or  less  united  by  their  inner  angles ;  styles  fili- 
form, distinct  or  more  or  less  coherent.  Ovules  6-8  in  each  carpel,  attached 
to  the  inner  angle  in  2  series.  Fruit  a  membranous,  usually  vesicular 
inflated  capsule,  3-celled,  3-lobed,  dehiscent  at  the  summit.  Seeds  few  or 
solitary  in  each  cell,  testa  thick  and  bony.  Embryo  straight,  in  the  axis 
of  a  fleshy  albumen  ;  cotyledons  oval  or  orbicular,  flat  and  thin ;  radicle 
short 

1.  8.  Emodi,  Wall. — Vem.  Mdrchob  (Serpent-stick),  Afg. ;  Ndgdmn, 
cJiUra  (spotted),  chualy  han-bakhru,  bdn-sMgaii,  guldar,  kdgfiania,  Ph 

Glabrous,  young  leaves  with  slight  farinose  pubescence  beneath.  Leaves 
trifoliolate ;  petioles  round,  glabrous,  as  long  as,  or  longer  than,  the 
leaflets ;  leaflets  nearly  equal,  ovate,  acuminate,  serrate,  pale  beneath,  the 
terminal  petiolulate,  the  lateral  sessile.  Stipules  linear,  membranous; 
stipels  setaceous,  both  early  deciduous.  Flowers  on  short,  compact,  ter- 
minal, erect  or  drooping  panicles,  with  numerous  membranous,  decidu- 
ous bracts.  Petals  as  long  as  calyx-segments,  both  white.  Stamens  as  long 
or  a  little  longer ;  anther-ceUs  attached  to  a  linear,  apiculate  connective. 
Capsule  2-3  in.  long,  IJ  in.  diam.,  yellowish  white,  narrowed  at  base, 
broad,  tricuspidate  at  the  top,  hanging  on  pedicels  j-l  in.  long.  Seeds 
compressed,  shining  grey. 

Trans-Indus  on  the  Safed  Koh.  North- West  Himalaya  from  the  Indus  to 
the  Sarda,  generally  at  elevations  between  6000  and  7(X)0  ft,  descends  to  2600 
and  ascends  to  9000  ft.  Usually  scattered  singly  in  mixed  and  coniferous  forests, 
where  it  attains  the  size  of  a  moderate  tree.  Fl,  April,  May ;  the  fruit  ripens 
from  June- Aug.,  haneing  like  grey  bells  among  the  dark  green  foliage. 

Twigs  smooth,  dark,  or  greenish  grey,  rugose  and  longitudinally  striate,  with 
large,  oblong,  white  spots.  Bark  of  stem  spotted.  Afghims  and  some  tribes  of 
the  North-West  Himalaya  carry  sticks  oi  it,  which  are  supposed  to  keep  off 
snakes,  probably  because  the  spotted  bark  resembles  a  snake-ucin. 

There  is  but  little  difference  between  this  species  and  the  North  American 


StaphylecLl  XXVII.  SAPINDACEiB.  115 

jS^.  trifoUoy  linn.,  which  is  pubescent,  and  has  anthers  not  overto|>ped  by  an 
ftpicnlate  connective.  The  Japanese  species,  ^S^.  Bumalda,  DC,  is  also  tri- 
foliolate,  but  has  lax,  erect  panicles,  and  small  bifid  capsules,  of  2  carpels. 
S.  pitmakh  Linn.,  Central  and  South  Europe,  Western  Asia,  and  S,  colchicay 
Steyens,  Caucasus,  have  imparipinnate  leaves. 

Order  XXYIII.   SABIACEJE. 

Shrubs  or  trees,  with  alternate  leaves  without  stipules.  Flowers  small, 
unisexual  or  bisexual  Calyx  4-5 -cleft,  imbricate.  Petals  as  many  as 
sepals.  Stamens  hypogynous,  as  many  as  petals,  and  opposite  to  them. 
Anther-cells  distinct,  often  adnate  to  a  large  and  thick  connective.  Ovary 
2-S-cell6d,  styles  distinct  or  connate.  Ovules  1  or  2  in  each  celL  Fruit 
drupaceous,  embryo  without  albumen  or  with  very  thin  albumen. — Gen. 
PL  L  413  5  Royle  HI.  139  ;  Wight  111.  i.  142  {Millingtoniece), 

Petals  unequal ;  stamens  5,  2  fertile,  8  sterile    .  .1.  Meliosma. 

Petals  equal  ;  stamens  4-5,  all  fertile  .        .        .     2.  Sabta. 

1.  MEIilOSMA,  Blume. 

Trees  or  shrubs,  with  simple  or  pinnate  leaves.  Flowers  in  large  ter- 
minal panicles,  bisexual  or  unisexuaL  Sepals  generally  5,  somewhat  un- 
equal, imbricata  Petals  5,  unequal,  the  3  outer  concave,  orbicular, 
the  2  inner  small,  bifid.  Stamens  5,  opposite  to  petals^  the  2  fertile 
adnate  to  the  smaller  petals,  3  sterile,  without  anthers,  opposite  to  the 
laiger  petals ;  anther-ceUs  of  the  fertile  stamens  globose,  distinct,  attached 
to  a  large  fiat  connective.  Ovary  sessile,  2-3-celled,  surrounded  at  the 
base  by  the  cup-shaped,  membranous,  toothed  disc;  ovules  2  in  each 
cell,  superposed ;  style  1,  straight  subulate.  Fruit  a  drupe,  with  a  hard, 
generally  1 -celled  and  1 -seeded  kernel;  seeds  with  membranous  testa; 
cotyledons  conduplicate ;  radicle  incurved. 

Flowers  pedicellate  in  the  axils  of  deciduous  bracts  ;  bracteoles 

none 1.  Af.  dilleniosfolia. 

Flowers  sessile,  3-4  bracteoles  under  each  flower  .        ,    2.  M,  pungens, 

1.  M.  dilleniafolia,  BL— Syn.  Millingtonia  dillenicefolia,  Wall.  Wight 
&  Amott  in  Edinb.  New  Philosoph.  Journal,  July  1833,  p.  178.  Vem. 
6wep,  N.W.P. 

Young  branches,  petioles,  and  ii^florescence  covered  with  ferruginous 
pubescence.  Leaves  6-12  in.  long,  obovate  or  elliptic,  acuminate,  pale  be- 
neath, with  short  adpressed  hairs  on  both  sides,  and  rusty  pubescence 
along  nerves  and  veins;  midrib  prominent,  with  15-20  parallel  lateral 
nerves  on  either  side,  the  nerves  terminating  in  short  sharp  serratures, 
with  intermediate  serratures  between.  Petioles  ^-1  in.  long.  Panicle  lax, 
pyramidal,  branches  at  right  angles,  longer  than  uppermost  leaves,  rachis 
angular.  Flowers  bisexual,  on  short  pedicels,  in  the  axils  of  short  decid- 
uous bracts.  Calyx  not  supported  by  bracteoles,  of  5  imbricate,  ciliate 
sepak,  the  2  outside  sepals  smaller.  The  2  petals  attached  to  the  fertile 
stamens  bifid,  shorter  than  the  stamens. 

Himalaya,  Sutlej  to  Sikkim,  between  4000-11,000  ft.   Singly  in  shady  mixed 
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forests,  a  small  tree,  20  ft.  high  and  2i-3  ft.  girth,  conspicuous  by  its  lai^ 
penniveined  leaves.  Small  branches  reddish  brown,  furrowed.  Bark  of  stem 
whitish  and  corky.  Fl.  white,  with  deep  yellow  pollen,  from  May-July  ;  the 
small  fruit  ripens  from  Aug.  and  onward.  Wood  reddish  white,  coarse-grained. 
Nearly  allied  is  M.  myriantlia,  S.  &  Z.,  from  Japan,  the  only  apparent  dif- 
ference Deing  more  persistent  bracts,  and  minute  linear  bractlets  on  the  pediceL 

2.  M.  ptmgens. — Syn.  MUlingtonia  pungem,  Wall.  Cat.  8114.  D.  F. 
Vem.  Gardar,  kharas,  Kamaon. 

Young  branches,  petioles,  and  inflorescence  clothed  with  short  rusty 
pubescence.  Leaves  coriaceous,  pale  beneath,  pubescent  when  young, 
when  full  grown  with  rusty  pubescence  beneath  along  midrib  and 
nerves,  otherwise  glabrous,  6-8  in.  long,  oblong  or  cuneate-lanceolate ; 
lateral  nerves  arcuate,  with  prominent  reticulate  veins ;  petioles  short,  less 
than  ^  in.  long,  edge  with  large,  distant,  mncronate  sorratures.  Panicles 
rigid,  pyramidal,  compact,  longer  than  uppermost  leaves;  branches  at 
acute  angles,  branchlets  at  right  angles.  Flowers  sessile,  calyx  of  5  ciliate 
sepals,  supported  by  1  or  2  imbricate  bracteoles,  resembling  sepals.  The 
3  outer  petals  membranous,  3-5-nerved,  not  conform  to  sep^s. 

Himalaya,  between  2500  and  8000  fL,  from  near  the  Indus  to  Nepal ;  rare 
west  of  tlie  Sutlej.  A  small  tree ;  fl.  in  May  and  June  ;  the  fruit  ripens  from 
July  onward. 

M.  Wightih  Planchon,  Hb.  Kew  (A/,  p^ingensy  Bedd.  Fl.  Sylv.  Manual,  p. 
77  ;  Miltingtonia  />ttn<7<?n«,  Wall,  according  to  Wight  &  Amott,  Prodr.  115  ; 
and  Wight  Ic.  964.  3),  is  probably  the  same  species.  It  is  a  large  tree  of  the 
Shoias  on  the  Nilgiris  and  other  mountains  near  the  western  coast,  above  5000 
ft.,  and  of  Ceylon,  with  hard,  coriaceous,  entire  or  distantly-toothed  lanceolate 
leaves  ;  flowera  hirsute,  sepals  and  outer  pet^ds  conform,  thick,  with  fleshy  baee. 

Another  species  nearlv  allied  to  these  is  M.  simplicifoliaj  Blume  (milling- 
tonia  simplicifolia,  Roxd.  Fl.  Ind.  i.  103  ;  W.  &  A.  Prodr.  115 ;  Grin.  PI.  As. 
tab.  442).  Eastern  India,  as  far  as  Nepal,  and  perhaps  further  west ;  Southern 
India  and  Ceylon.  A  large  tree,  *with  obovate  or  oblanceolate  leaves,  entire 
or  serrate  in  young  plants,  minute,  nearly  sessile  yellow  flowers,  glabrous  petals, 
hirsute  sepals,  and  a  bract  conform  with  sepals.  This  again  is  similar  to  M. 
angtUata^  Bl.,  a  tree  from  Java. 

2,  SABIA,  Colebr. 

Scandent  or  sarmentose  shrubs  with  simple  entire  leaves.  Flowers  bi- 
sexual. Sepals  4-5,  equal.  Petals  4-^,  equal,  opposite  to  sepals,  imbri- 
cate. Disc  annular,  5-lobed.  Stamens  4-5,  all  fertile,  inserted  on  the 
disc ;  filaments  thick.  Ovary  2-lobed,  the  lobes  cohering  with  the  axis ; 
styles  2,  erect,  terminal,  more  or  less  cohering ;  2  ovules  in  each  lobe. 
Fruit  of  1  or  2  drupaceous  or  dry  carpels ;  endocarp  hard,  rugose.  Seeds 
1  or  2  in  each  carpel,  embryo  curved. 

Flowers  axillary,  solitary  or  in  few-flowered  fascicles  .        .     I.  S.  campanulaia. 
Flowers  in  large,  terminal,  and  axillary  panicles  .     2.  S.  paniaUata. 

1.  S,  campannlata,  Wall  in  Roxb.  Fl.  Ind.,  ed.  Carey,  ii.  311. 

A  glabrous  climbing  shrub,  branches  woody.  Leaves  membranous, 
pide  beneath,  oblong -lanceolate,  3-4  in.  long,  decurrout  into  a  ciliate 
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petiole.  Peduncles  axillary,  1 -flowered,  1-2  in.  long,  mostly  solitary. 
Flowers  green,  large.  Calyx  minute,  with  5  spreading  obtuse  lobes. 
Petals  membranous,  ^-^  in.  long,  ovate,  concave,  obtuse,  parallel-veined. 
Drapes  twin,  nearly  distinct,  obliquely  obovate  or  reniform,  flat)  rugose, 
^  in.  diam. 

Himalaya,  Kashmir,  SikMm,  5000-10,000  ft  elev.  FL  April,  May,  when  the 
stem  is  nearly  naked,  and  the  buds  begin  to  bring  forth  their  young  leaves. 

2.  S.  panicnlata,  Edgew.    MSS.  in  Herb.  Kew. 

A  glabrous  climbing  shrub,  leaves  coriaceous,  oblong-lanceolate,  acu- 
minate, 5-8  in.  long.  Flowers  small,  in  terminal  and  axillary  panicles ; 
pedicels  and  calyx  hairy.  Petals  lanceolate,  ^  in.  long,  or  less.  Drupes 
generally  solitary,  circidar,  compressed,  ^  in.  diam. 

Sab-Himalayan  tract,  Dehra  Doon  to  Nepal,  ascending  to  3000  ft    Fl.  spring. 

Order  XXIX.    ANACABDIAC£JE. 

Trees  or  shrubs,  with  alternate,  rarely  opposite,  simple  trifoliolate  or 
imparipinnate  leaves,  without  stipules.  Flowers  mostly  regular,  unisexual 
or  bisexual  Calyx  S-7-,  commonly  4-5-cleft.  Petals  as  many  as  calyx- 
lobes.  Disc  generally  annular.  Stamens  as  many  as  petals  or  more,  often 
twice  as  many,  generally  inserted  outside  at  the  base  of  the  disc,  all  or  a 
portion  only  perfect;  anthers  2-ceUed,  dehiscing  lengthwise.  Ovary 
various,  either  1 -celled  with  1  ovule  and  3-4  styles,  or  a  trifid  style  (pro- 
bably the  result  of  an  unequal  development  of  3  carpels),  or  1- celled,  with 
a  simple  oblique  style  (apocarpous,  the  other  carpels  abortive),  or  5-6 
distinct  ovaries,  but  1  only  fertile ;  or  lastly  (tribe  Spondiece),  2-6-celled, 
2-5-secded.  Fruit  generally  drupaceous,  mostly  1 -celled^  1 -seeded,  rarely 
2-5-celled,  2-5-seeded.  Albumen  none. — Gen.  PL  L  415  ;  Koyle  111.  174 ; 
Wight  111.  i  180  (Terebinthacece). 

Fmit  1-ceUed,  l-seeded. 
Doe  1 -celled  ovary,  with  a  trifid  style,  or  3-4  distinct  styles. 
Ovule  suspended  from  a  funicle  attached  near  the  base  of 
ovary. 

Petals  4-6, 1.  Rhus. 

Petals  none 2.  Pistacia. 

Ovule  suspended  Irom  near  the  top  of  ovary. 

Stamens  8-10  ;  leaves  imparipinnate     ....  3.  Odiv a. 

Stamens  5 ;  leaves  simple 4.  Semegarpus. 

One  1-celled  ovary,  with  a  simple  lateral  style     ...  6.  Manoifera. 

Carpels  5-6,  distinct,  1  only  fertile 6.  Buchanania. 

Fruit  2-5-celled,  2-5-seeded 7.  Spondias. 

1.  BHTJS,  Linn. 

Trees  or  shrubs,  with  a  resinous,  sometimes  viscous  milky,  often  caustic 
juice.  Leaves  alternate,  pinnate  with  a  terminal  leaflet,  or  trifoliolate, 
rarely  simple,  without  stipules.  Flowers  small,  white  or  greenish,  gener- 
ally dioecious,  in  axillary  or  terminal  panicles.  Calyx  of  5  sepals,  united 
at  the  base,  equal,  imbricate,  2  outside,  2  inside,  1  intermediate.  Petals 
5,  deciduous,  alternate  with  the  sepals,  equal,  inserted  on  the  base  of  the 
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calyx  outside  the  disc.  Disc  fleshy,  coherent  with  base  of  calyx,  annular 
or  5-lobedy  the  lobes  opposite  the  petals.  Stamens  5,  alternate  with  the 
petals,  inserted  on  or  under  the  edge  of  the  disc ;  anthers  2-celled,  in- 
trorse,  the  cells  opening  longitudinally,  in  the  fertile  flowers  Bmaller  and 
more  or  less  imperfect  Ovary  in  the  fertile  flowers  ovoid  or  globular, 
sessile,  1 -celled ;  styles  3,  short ;  ovule  solitary,  anatropous,  suspended 
from  a  long  flliform  funide,  which  rises  firom  the  base  of  the  celL  Fruit 
a  small  dry  drupe ;  endocarp  bony  or  crustaceous ;  albumen  none,  coty- 
ledons flat,  radicle  incurved,  generally  superior. 

Leaves  simple 1.  ^  Cotinus. 

Leayes  trifoliolate. 

Unarmed,  terminal  leaflet  2-8  in.  long  .  2,  R.  parvi/ora, 

Spinescent,  terminal  leaflet  l-l^  in.  long  Z,  B.  mysorensig. 

Leaves  imparipinnate  ;  panicle  terminal ;  fruit  hairy. 

Leaflets  dentate ;  petiole  marginate  .  .  4.  ^.  semialata. 

Leaflets  entire  or  subserrate,  petiole  not  marginate   .  5,  R.  pur^abica. 

Leaves  imparipinnate ;  panicles  numerous,  lateral,  ripe  fruit 
glabrous. 
Tomentose ;  pericarp  splitting  when  ripe  .        .        6.  R.  vemieiferti. 

Glabrous  ;  pericai*p  not  splitting  when  ripe      .        .        .        7,  R.  succedanea, 

1.  B.  Cotinas,  L.* — Syn.  IL  vdutina,  Wall.  Vem.  Pdan,  bhdriy  mantt^ 
banihra,  iungy  tittri^  Ph.;  Tungciy  tungla,  tung,  chanidt,  ami  (from  am. 
Mango),  N.W.P. 

Branchlets,  petioles,  and  under  side  of  leaves  covered  with  short  soft 
pubescence.  Leaves  elliptic  or  obovate,  entire,  obtuse,  on  long  petioles^ 
often  longer  than  leaves,  lateral  nerves  10-15  pair,  parallel,  straight  below, 
arcuate  above.  Flowers  on  slender  pedicels,  in  a  lax  panicle,  ramifications 
and  pedicels  pilose,  bracts  subulate.  Fertile  flowers  few.  Drupe  com- 
pressed, seniicordate  or  obliquely  obovate,  1- seeded,  about  ^  in.  long, 
covered  with  short  white  hairs  while  young,  glabrous  and  rugose  with 
prominent  veins  when  ripe.  Pedicels  of  the  sterile  flowers  elongated 
after  flowering,'  and  densely  covered  with  long  silky  hairs,  forming  a 
spreading  panicle  of  slender  feathery  branches. 

Eastern  slopes  of  Suliman  ran^e  and  N.W.  Himalaya  to  the  Saida  river, 
between  2300  and  6000  ft.  Outsiae  India  in  South  Europe,  West  Asia,  Cau- 
casus. A  shrub  or  small  tree,  to  20  ft.  high,  and  3  ft.  guth,  growing  some- 
what gregarious,  mostlv  on  arid,  sunny  slopes,  often  forming  an  underwood  in 
forests  of  Pimis  longifolia  with  Berheris,  Andromeda^  and  other  shrubs.  Leaf- 
less for  a  short  time,  the  young  reddish  leaves  come  out  in  ApiiL  FL  Apr.- 
Sept. ;  fr.  autumn.     The  South  European  shrub  is  hardy  in  England. 

Bark  of  trunk  and  larger  branches  dark  grey  or  brown,  with  white  dots,  and 
often  with  horizontal  yellowish  bands,  smooth,  hard,  peeling  off  in  flakes.  The 
leaves  and  flowers  when  bruised  emit  a  pleasant  balsamic  odour,  supposed  to 
resemble  the  smell  of  Mangoes,  hence  one  of  the  vem.  names.  Wood  yellowish, 
hard,  strong,  close-  and  even-grained,  often  beautifully  mottled,  used  for  inlaid 
and  cabinet  work  in  South  Europe.  In  the  Himalaya  the  twigs  are  used  for 
basket-work,  and  the  small  branches  as  tooth-sticks.  Bark  and  leaves  used  for 
tanning. 

*  I  have  seen  a  good  deal  of  R.  CoHnus  in  South  Europe,  and  of  R.  velulina  in  the 
Himalaya,  and  do  not  hesitate  to  unite  them,  though  the  former  is  glabrous. 
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2.  B.  panrifiora^  Koxb.  FL  Ind.  ii.  100. — Vein.  Tunga,  iungla^  dungla, 
rdi  tung,  tumra,  rannel,  N.W.P. 

An  unarmed  shrub.  Younger  branches,  petioles,  and  the  under  side  of 
leaves  clothed  with  dense  brown  tomentum.  Leaves  trifoliolate,  leaflets 
oblong-obovate,  the  lower  part  entire,  the  upper  part  irregularly  crenate. 
Lateral  leaflets  sessile,  smaller,  the  terminal  larger,  2-3  in.  long,  narrowed 
into  a  short  marginate  petiole  ;  lateral  nerves  10-15  on  either  side  of  mid- 
rib, with  shorter  intermediate  ones.  Panicle  large,  compound,  terminal, 
lower  branches  from  the  axils  of  leaves,  with  short,  erect,  corymbose 
branchletsj  pedicels  shorter  than  flowers,  bracts  linear.  Eamifications 
of  panicle  and  bracts  with  long  white  silky  hairs.  Sepals  ovate,  the 
outer  hairy,  2  somewhat  narrower  than  the  rest.  Petals  oblong,  more 
than  twice  the  length  of  sepals  ;  disc  distinctly  5-lobed,  lobes  opposite  to 
petals.    Drupes  ovoid,  ^  in.  across,  glabrous,  brown,  shining. 

Common  N.W.  Himalaya,  between  2000  and  5000  ft.,  from  the  Sutlej  to  Nepal, 
on  the  Pachmarhi  hills,  Central  Provinces,  and  in  Ceylon.  Often  greganous 
on  bare  arid  slopes.    Fl.  May-June  ;  fr.  July,  Aug. 

Bark  grey,  smoothish,  longitudinsdly  rugose.  Wood  yellowish,  close-grained, 
and  ha^  Mixed  with  salt,  the  fruit  is  used  like  Tamarind  (Benar  valley, 
Bhawar).  The  tantarik  of  the  Panjab  bazaars,  which  is  used  in  Hindu  medi- 
cine (cenerally  attributed  to  Fistacia  Terebinthvs  and  Lentiscus),  is  partly  at 
least  the  fruit  of  this  tree. 

3.  B.  mysorensis,  Heyne;  W.  &  A.  Prodr.  172. 

A  small  shrub,  branches  stifl*,  often  spinescent ;  branchlets  with  short 
grey  or  brown  tomentum.  Leaves  trifoHolate,  leaflets  obovate  or  cuneate, 
with  scattered  short  hairs  above,  and  with  soft  grey  or  brown  pubescence 
beneath,  deeply  dentate  or  lobed,  the  2  lateral  leaflets  sessile,  smaller,  the 
terminal  1-1^  in.  long,  sessile  or  narrowed  into  a  short  marginate  petiolule. 
Panicles  terminal,  compound,  pubescent,  the  lower  branches  from  the 
axils  of  leaves,  with  short  racemose  branchlets ;  bracts  minute,  linear, 
pedicels  shorter  than  flowers.  Sepals  ovate,  2  smaller  than  the  rest. 
Petals  oblong,  more  than  twice  the  length  of  sepals.  Disc  indistinctly 
5-lobed.     Drupes  glabrous,  brown,  shining. 

Eastern  flank  of  Suliman  range  2500-5000  ft,  hills  west  of  Sindh  below  4000 
ftw  near  Delhi,  the  Dekkan,  and  South  India.    FL  Feb. ;  fr.  April. 

Gregarious  in  arid  hot  places ;  the  leaves  when  bruised  have  a  balsamic  smell ; 
the  wm)d  is  used  for  fueL    Possibly  not  distinct  from  B.  parviflora,  Roxb. 

4.  B.  semialata,  Murray ;  D.C.  Prodr.  ii.  67. — Syn.  R  javanica,  Linn; ; 
R.  BuckUimda,  Roxb.  FL  Ind.  ii.  99  ;  Wight  Ic.  t.  561.  Vem.  Tatri, 
ihlesa,  tetar,  tKri,  chechar^  arkol,  arkhar,  kakkri,  kakkerariy  phus-kahrein, 
ducUa,  Irdsh,  ivdmhy  kuldshing,  kdshm,  Pb. ;  Dakhmtlaf  dasmla,  N.W.P. ; 
Bakkiamelay  NepaL 

A  moderate- sized  tree.  Young  branches,  petioles,  and  inflorescence 
covered  with  short,  soft,  dark-grey  pubescence.  Leaves  imparipinnate, 
12-18  in.  long;  upper  part  of  petiole  generally  marginate;  leaflets  op- 
posite, 4-6  pair,  sessile  (the  terminal  leaflet  on  a  marginate  petiolule), 
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oblong  or  elliptic  from  an  oblique  base,  acuminate,  with  lai^  triangular, 
often  sharp  teeth,  10-15  main  lateral  nerves  on  either  side  of  midrib, 
glabrous  or  pubescent  with  scattered  hairs  above,  and  clothed  with  dense, 
grey  or  brown  tomentum  beneath.  Panicle  terminal,  large,  nearly  as  long 
as  the  upper  leaves ;  branches  spreading.  Flowers  small,  pale  yellowish 
green.  Drupe  globose  or  obovoid,  nearly  \  in.  across,  greenish  yellow,  or 
dark  reddish  brown,  covered  with  short  tomentum.  Kernel  compressed, 
smooth,  browm,  with  a  hard  shell. 

Common  in  the  outer  Himalaya  between  2500  and  6000  ft.,  at  times  attain- 
ing 7000  ft.,  from  the  Indus  to  Assank  Kasia  hills.  Beyond  India,  in  China 
ana  Japan.  Deciduous  ;  leaves  get  red  before  they  fall ;  the  flowers  appear  at 
various  times  between  spring  and  autumn,  chiefly  April-June  ;  the  fruit  ripens 
Aug.-Oct    In  Japan  fl.  in  ^pt  (Tbunbcrg,  Flora  Japonica,  121). 

35-40  ft  high,  with  a  short  erect  trunk  3-4  ft.  girtn,  few  ascending  branches 
forming  an  oval  head.  Galls  of  various  shapes,  often  stalked,  frequent  on  the 
branches,  in  Japan  and  the  N.W.  Himalaya,  an  article  of  trade  in  Japan  and 
China.  Wood  greyish  white,  soft,  light,  and  not  valued.  Pulp  of  fruit  acid, 
eaten  in  Sikkim  and  Nepal,  and  used  medicinally. 

5.  B.  pui^abensis,  J.  L.  Stewart. — Vem.  Titan,  tetar,  arkhar,  jmlai, 
ehoklUy  hangar,  kdkkrein,  dor,  Pb. 

Young  branches  and  petioles  covered  with  short  grey  pubescence. 
Leaves  imparipinnate,  12-15  in.  long;  leaflets  opposite,  5  or  6  pair, 
nearly  sessile,  the  terminal  petiolulate,  ovate -oblong,  from  a  rounded 
oblique  base,  acuminate,  entire,  occasionally  serrate  near  apex,  pubescent 
beneath,  particularly  along  nerves,  short  scattered  hairs  above;  10-15 
main  lateral  arcuate  nerves  on  either  side  of  midrib,  with  a  few  inter- 
mediate shorter  nerves.  Panicle  terminal,  compact,  pyramidal,  less  than 
half  the  length  of  leaf,  ramifications  with  rusty  pubescence.  Drupes 
on  short  pedicels,  subglobose,  small,  \  in.  diam.  Pericarp  crustaceous, 
clothed  with  a  dense  purplish  tomentum;  kernel  compressed,  unequal- 
sided,  broader  than  long,  grey,  shining. 

Rajaori,  Bussahir  (Serahn),  and  elsewhere  in  the  N.W.  Himalaya,  between 
2500  and  8500  ft.  Mostly  in  mixed  forests,  in  places  not  too  arid.  Fr.  Aug., 
Sept.  A  fair-sized  tree,  35  ft  high  and  4  ft.  girth,  with  a  broadisb-oval  crown, 
resembHng  R.  mccedanea  in  size,  ^neral  appearance,  and  its  corrosive  juice. 
Nearly  alued  to  R.  sylvestris,  Sieb.  &  Zucc,  of  Jscpan. 

Another  species,  with  terminal  flower-panicles  and  imparipinnate  leaves,  is 
R.  Cariaria,  L.,  Boissier  Fl.  Orient,  ii.  4,  of  South  Europe,  Algeria,  and  West- 
em  Asia ;  found  in  Persia,  but  not  yet  discovered  in  N.W.  India.  The  leaves, 
dried  and  pounded,  form  an  impottant  article  of  trade  under  the  name  of  ^S^u- 
fnach,  used  for  tanning  the  finer  kinds  of  leather.  Dye-stuff  (for  morocco  lea- 
ther) is  made  of  the  bark.    The  fruit  is  acid,  and  is  eaten. 

6.  B.  Ternicifera,  DC,  Prodr.  ii.  68. — Syn.  R  vemix,  Linn,  (partly) ; 
R,  juglandifolia^  Wall,  (not  Willd.)  Vem.  Kambal,  gadumbal,  rikhaiij 
i-ukhro,  arkhar,  arkol,  harku,  lohdsa,  Pb. ;  Akoria,  kaunki,  (gur)  bhaliun, 
N.W.P. ;  Blialdio^  chosi,  Nepal. 
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A  tree.  Young  branches,  petioles,  under  side  of  leaves,  and  inflorescence 
clothed  with  dense,  soft,  rusty  or  greyish-brown  tomentuui ;  leaves  ap- 
proximate near  ends  of  branches,  12-15  in.  long,  imparipinnate ;  leaflets 
opposite,  3-5  pair,  nearly  sessile,  the  terminal  long-petiolulate,  oblong  or 
elliptic  from  unequal-sided  base,  acuminate,  entire,  with  20-25  arcuate 
main  nerves  on  either  side  of  midrib.  Panicles  much  shorter  than  leaves, 
lateral  ^m  the  axils  of  the  lower  or  of  fallen  leaves.  Flowers  nearly 
sessile,  petals  with  dark  veins.  Fruit  ovoid  or  globose,  ^  in.  long,  in 
compact  pyramidal  panicles,  rusty  pilose  when  young,  nearly  glabrous 
when  ripe.  Outer  pericarp  dry,  chartaceous,  splitting  irregularly.  Kernel 
hard,  smooth,  in  a  mass  of  vegetable  wax. 

Common  in  places  between  2000  and  4000  ft,  ascending  to  7000  ft.,  Himalaya 
from  the  Indus  to  Sikkim.  FL  May,  June  ;  £r.  Julv-Sept.  A  laige  handsome 
tree,  50  ft,  with  a  trunk  attaining  5-6  ft  girth.  Mostly  in  open  places,  not  in 
forests.  Bark  of  trunk  grey,  smooth,  shining.  Wood  reddish  brown,  with  in- 
distinct medullary  rays,  soft,  not  valued.  (On  the  Sutlej,  yellow  when  dry ;  used 
for  8aw-&ames  and  axe-handles.)  The  milky  juice  of  the  leaves  is  corrosive. 
It  blisters  the  skin  dreadfully.  In  Jaonsar  "bawar  it  is  rubbed  on  thread,  to 
strenMhen  it. 

I  follow  Decandolle  and  Royle  (111.  1 75)  in  uniting  the  Indian  tree  with 
the  Varmsh-tree  of  Japan  (7?.  Vemix,  Linn. ;  Thunberg  Fl.  Japon,  121).  I  do 
80,  however,  with  great  reluctance,  for  I  feel  assured  that  they  are  not  the 
Bame  species.  Walnch's  name,  H.  Juglandifolia,  had  unfortunately  been  anti- 
cipated by  Willdenow  for  a  species  irom  New  Granada.  I  have  therefore  no  alter- 
native, as  it  does  not  appear  to  me  expedient  to  found  a  new  name  on  the  ma- 
terials at  present  available  to  me.  The  leaves  of  the  Japanese  specimens  are 
less  tomentose,  and  the  flowers  are  pedicellate,  in  lax  panicles,  longer  than 
half  the  length  of  leaf  I  have  not  seen  specimens  from  Japan  in  fruit, 
but  Gartner^B  and  Eampfer's  description  seems  to  show  that  the  pericarp 
does  not  split  as  it  does  in  the  Indian  tree.  Nor  is  the  Himalayan  tree  known 
to  yield  any  varnish.  Gartner  (Fruct  i.  p.  205,  X*  44)  describes  the  fruit 
of  the  Japanese  tree  as  "  drupa  exsucca,  turgide  lenticularis,  rotundo-rhom- 
boidea :  vertice  acuminate,  obuquo,  excentrico.  Cortex  (the  pericarp)  crassus, 
fibroflo-fon^osus,  superficie  hevigatissima,  splendente,  spadiceo-lutea.''  Ksemp- 
fer  Amoenitates  exoticss  (1712),  p.  791,  describes  the  lacee  under  the  Japanese 
name  Sitz-d^u  and  Unu-no-kt,  and  says,  "Fructus  facie  ac  magnitudine 
doena,  membranula  tenui  micante  vestitus,  per  maturitatem  durissinius  et  ob- 
soleti  colons." 

In  Japan  the  Varnish-tree  appears  to  be  cultivated  as  coppice- wood.  Kamp- 
fer  states  that  the  varnish  is  obtained  by  incisions  in  stems  three  years  old,  these 
are  cut  down  when  exhausted,  and  the  tree  shoots  up  again.  In  Eampfer's  time  the 
▼amish  obtained  from  this  tree  was  considered  superior  to  the  varnish  from  China 
and  Siam  {Melanorhoea  usitatimma  /),  and  was  often  mixed  with  the  inferior 
kinds.    Candles  are  made  in  Japan  of  the  wax  round  the  fruit. 

7.  B.  saccedanea,  L. ;  Eoxb.  Fl.  Ind.  ii.  98  ;  Wight  Ic.  t.  560. — Syn. 
R.  acuminata^  DC.  Prodr.  ii.  268.  Vem.  Tatri,  arkol,  arkhar^  titar(i), 
lakhar,  rUtMl,  Pb.  ;  Shash,  Kunawar ;  Fasl-no-ki,  Japan.  (Ksempfer, 
Amoen.  exoticse,  p.  794.) 

Glabrous.  Leaves  approximate  at  the  ends  of  branches,  6-12  in.  long, 
imparipinnate ;  petiole  round,  naked  ;  leaflets  opposite,  3-6  pair,  2-4  in. 
^^^>  petiolulate  from  unequal  base,  oblong-lanceolate,  entire,  long-acumin- 
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ate  I  lateral  nerves  10-15  on  either  side  of  midrib.  Panicles  numerous, 
lateral,  much  shorter  than  leaves,  in  the  axils  of  the  lowest  leaves  or  below 
them  from  the  axils  of  the  bud-scales.  Flowers  small,  greenish  yellow  ; 
pedicels  nearly  as  long  as  flowers.  Dnipes  on  lax  drooping  panicles,  ob- 
lique, compressed,  outline  rhomboid,  about  J-  in.  long,  glabrous,  rugose, 
ydlow  or  light  brown ;  kernel  smooth,  whitish,  hard,  enclosed  by  a 
fibrous  pericarp ;  vegetable  wax  mixed  with  the  fibres.     Seeds  large,  oily. 

In  many  parts  of  the  Himalaya  from  2000-8000  ft,  from,  the  Jhelam  to 
Assam.  Usually  in  mixed  forests.  (Nachar  forest,  Bassahir.)  Kasia  hills  ;  also 
in  China  and  Japan.  Deciduous.  Leaves  fall  in  October,  and  turn  red  before 
they  fall.  Fr.  Aug.,  Sept.  A  moderate-sized  tree,  30  ft.  high,  with  a  shoit 
trunk  3  ft  girth.  The  milW  juice  of  the  tree  causes  blisters  and  makes  black 
stains  on  paper.  In  Japan  (KsBmpfer,  1.  c.)  the  seed  (and  pericarp  7)  is  crashed^ 
boiled,  mixed  with  the  fruit  of  another  tree  (Sindarij  Mdia  Azedarach  t\ 
and  pressed,  while  hot  The  result  is  a  beautiful  vegetable  wax  of  snow-white 
colour,  of  which  candles  are  made.  Kampfer  calls  uus  the  wild  Varnish-tree, 
and  states  that  it  yields  a  small  supply  of  varnish. 

2.  PISTACIA,  Linn. 

Trees  or  shrubs,  with  alternate,  pinnate,  or  trifoliolate  leaves  without 
stipules,  and  small  unisexual  dioecious  flowers  without  petals  in  axillary 
racemes  or  panicles.  Male  flowers  with  a  3-5-cleft  calyx,  and  ^6  stamens, 
on  a  small  disc  Female  flowers  supported  by  bracts.  Sepals  3-4.  Ovary 
sessile,  1 -celled,  style  short,  3-fid ;  stigmas  3  capitate,  recurved ;  ovule 
1,  suspended  from  a  basifixed  funicle.  Fruit  a  dry  drupe*  with  a  hard, 
bony  kemeL  Seed  with  a  membranous  testa,  a  curved  embryo  and 
thick  plano-convex,  often  green  cotyledons,  filled  with  fat  oiL 

1.  P.  integenima,  J.  L.  S.— Tab.  XXII— Syn.  Wius  integerrima^ 
Wall ;  R.  kakra»ingee,  Boyle.  Often  erroneously  called  R.  aeuminatcL 
Vem.  ShiLe,  sarawdn,  masuay  Afg. ;  KakkaVy  hangar^  kdkra,  kdkla,  kdkdt\ 
hdkhrangche,  tungu,  gurgu,  Pb.,  N.W.P. 

A  tree,  nearly  glabrous.  Leaves  impari-  or  pan-pinnate,  6-9  in.  long, 
with  fine  pubescence  along  petioles  and  nerves  while  young ;  leaflets  op- 
posite or  nearly  so,  4-5  pair;  short-petiolulate,  lanceolate  £rom  oblique 
base,  entire,  long-acuminate,  with  10-18  arcuate  lateral  nerves,  joined  by 
reticulate  veins.  Flowers  on  lateral  panicles,  the  leaves  below  on  the 
previous  year's  wood.  Male  panicles  short,  compact,  pubescent.  Stamens 
5,  6,  or  7  ;  anthers  large,  oblong,  obtuse,  deep  rod.  Sepals  much  shorter 
than  stamens.  Female  flowers  on  short  pedicels,  in  long  lax  panicles. 
Calyx  of  4  linear  sepals,  generally  supported  by  2  ovate  bracts,  shorter 
than  sepals.  Sepals  and  bracts  deciduous.  Style  3-fid  nearly  to  the  base, 
with  broad  recurved  stigmas.  Drupe  dry,  somewhat  broader  than  lon^ 
^  in.  broad,  rugose,  glabrous,  grey  when  ripe. 

Eastern  slopes  of  the  Suliman  range,  hills  of  Trans-Indus  territoiy,  and  round 
the  Peshawar  valley,  between  1200  and  4000  ft  Salt  range,  and  many  parts  of 
the  Siwalik  tract  and  the  outer  Himalaya,  between  1500  and  6500  ft,  ascend- 
ing at  times  to  8000  ft  from  the  Indus  to  the  Sarda.    Often  scattered  on  hot  bare 
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rockj  slopes.  Caltivated  in  gardens  of  the  Panjab  plains.  The  dark-green 
leaves  fail  in  February,  the  young  foliage  appears  about  March,  together  with 
the  red  flower-panicles,  giving  the  tree  a  striking  appearance  for  some  time.  At 
4000-5000  ft.  elevation  the  flowers  open  in  May,  ana  the  finiit  ripens  from  June- 
October.  1-  J.  1- 

A  shady  tree,  40  ft.  high  or  more  ;  trunk  attaining  a  girth  of  8-9,  and  at  times 
12-15  ft.  Twiffs  ash-coloured  or  reddish  brown,  longitudinally  rugose,  with 
white  specks  ;  bark  of  trunk  grey.  The  heartwood  of  mature  trees  is  the  best 
and  most  handsome  wood  of  the  North-West  Himalaya  for  carving,  furniture, 
and  all  kinds  of  ornamental  work.  Tt  is  hard,  close-  and  even-grained,  brown, 
heautifully  mottled  with  yellow  and  dark  veins,  and  takes  a  fine  polish.  The 
a^ood  is  liable  to  be  attacked  by  insects  ;  but  the  heartwood  is  durable,  highly 
pnzed,  and  consequently  often  cut  recklessly.  In  Kangra,  under  native  rule,  it 
was  one  of  the  P&dshahi  or  Royal  trees. 

The  tree  is  lopped  severely,  the  twigs  and  leaves  being  a  favourite  food  of 
buffaloes  and  camels.  Gall-uke  excrescences,  black,  hard,  rugose,  hollow,  ir- 
regolarly  crooked,  often  6-7  in.  long,  are  formed  in  October  on  leaves  and  peti- 
oles. They  are  sold  under  the  name  of  Kakra-singi,  and  are  used  in  native 
medicine.  The  fruit  of  this  tree  is  probably  the  Sum&k  of  the  Panjab  bazaars, 
nsed  to  strengthen  digestion. 

Two  other  trees  of  the  same  genus  grow  in  Beluchistan  and  AJ^hanistan,  and 
yield  a  resin  similar  to  mastich,  called  in  Sindh  Sahti  hundru.  They  also  yield 
gaUs  of  various  shape  and  colour.  One  of  these,  P,  KhinjvJc,  J.  E.  Stocks  ; 
Boissier  Fl.  Orient  ii.  6,  called  Khinjak,  Khanjak,  Sharamnaf  Sheauma,  gewdttn, 
in  Afghanistan  and  Beluchistan,  with  unwinged  petioles,  is  nearly  allied  to  Fis^ 


pesf,  a  large  tree  60  ft  high,  of  North  Africa,  Mount  Atlas,  and  the  Canary 
iBlaiids,  which  furnishes  a  resin  similar  to  mastich.  The  true  mastich  of  Chios, 
which  is  used  all  over  the  Levant  for  fumigation,  and  which  is  chewed  to  whiten 
the  teeth,  and  to  make  the  breath  agreeable,  is  the  product  of  P.  Lentiscug, 
LuuL,  an  evei^green  shrub,  with  paripinnate  leaves,  of  tne  Mediterranean  region, 
^e  pistachio-nuts,  which  are  imported  into  India  from  Afghanistan,  are  pro- 
duced by  Fistaeia  vera,  Linn-,  a  small  tree  with  3-5  broad-ovate  leaflets,  of  Svria, 
Mesopotamia,  Persia,  which  is  cultivated  in  Sicily,  and  other  parts  of  Soutnem 
Europe. 

3.  ODINA,  Roxb. 

Trees  with  deciduous,  alternate,  imparipinnate  leaves ;  leaflets  opposite, 
entire,  flowers  small,  unisexual,  fasciculate,  in  racemose  panicles.  Calyx 
4-5-clef^  persistent,  lobes  imbricate  in  bud.  Petals  as  many  as  calyx- 
lobes,  imbricate  in  bud.  Male  flowers  :  an  annular  crenate  disc,  bearing 
stamens  double  the  number  of  petals,  surrounding  a  4-cleft  rudiment  of 
ovary;  anthers  veisatile,  attadbed  above  the  base.  Female  flowers: 
short  sterile  stamens  on  disc,  surroanding  the  ovary.  Ovary  ovoid,  1- 
celled,  with  4  distinct,  short  thick  styles,  and  a  solitary  pendulous  ovule, 
f  niit  a  drupe,  with  a  bard  kernel ;  embryo  with  flat  fle^y  cotyledons. 

1.  0.  Wodier,  Eoxb.  Fl.  Ind.  ii.  293;  W.  &  A.  Prodr.  171;  Wight  Ic. 
t  60 ;  Bedd.  FL  Sylv.  t  123. — Vem.  Kiamil,  kemhaly  kimltiy  kamldi, 
koamla^  bairin,  dila^  dkauntika^  stddmha,  jnchka^  Hdhra^  Pb. ;  Jhingkan, 
jihan,  rindafif  kanni,  karaUuj  N.W.P. ;  Jhigna^  Jhingan^  Oudh ;  GanjaJc, 
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maian,  moyeriy  motoiy  bama,  damparay  C.P. ;  Moina^  Gnzerat ;  Wodier 
and  Wude  in  Tamil  (hence  the  specific  name),;  GJiarrirmarra,  Gronds,  Sat- 
pura  range.     Nabhay,  Bunn. 

Young  branches,  leaves,  and  inflorescence  with  deciduous  stellate 
tomentum.  Leaves  few,  near  ends  of  branches,  12-18  in.  long,  more  or 
less  glabrous  when  old,  leaflets  3  or  4  pair,  short-petiolulate,  ovate,  the  ter- 
minal long-petiolulate.  Flowers  tetramerous,  on  short  pedicels  in  com- 
pact, few-flowered  cymose  fascicles,  the  female  flowers  in  simple,  the  male 
flowers  in  compound  racemes.  Eacemes  numerous  at  the  end  of  branches, 
or  on  short  lateral  branchlets,  male  and  female  on  diflerent  branches 
(often  on  different  trees).  Bracts  numerous,  broad-ovate,  ciliate.  Calyx- 
lobes  obtuse,  ciliate.  Petals  oblong,  more  than  twice  the  length  of  calyx, 
coriaceous,  spreading,  purplish  and  greenish-yellow.  Stamens  8,  in  male 
flowers  as  long  as  petals.  Drupe  on  short  pedicel,  obliquely  oblong, 
compressed,  ^-§  in.  long ;  epicarp  coriaceous,  glabrous,  red  when  ripe. 
(Sometimes  black  ?) 

Commou  in  dry  forests  in  most  parts  of  India  and  Burma,  extending  north- 
west to  the  Indus,  and  ascending  to  4000  ft.  in  the  outer  Himalaya.  Leafless 
from  January  or  February  to  June ;  the  flowers  appear  before  the  leaves  between 
February  and  Apnl;  the  fruit  ripens  from  June  onward,  and  often  remains 
long  on  the  tree. 

A  large  tree,  40-50  ft.  high,  with  an  erect  trunk,  attaining  generally  5-6  ft.  in 
girth  (12  ft.  Baraich  and  Gonda  forests,  Oudh).  Branches  not  numerous,  large, 
spreading.  A  handsome  tree  when  in  full  foliage,  an  eyesore  when  leafless. 
Bark  1  in.  thick,  ash-coloured,  brown,  or  blackii^,  smooth,  with  scaly  plates  ex- 
foliating, inner  substance  reddish,  mucilaginous.  Sapwood  whitish,  large,  often 
nearly  half  the  radius.  Heartwood  dull  red,  or  reddish  brown.  A  cub.  ft. 
weighs  50-60  lb.,  P.  821.  Works  and  planes  smooth,  polishes  weU,  and,  save 
that  it  is  heavy,  might  be  valuable  for  cabinet-work.  Used  for  spear-sJiafts, 
scabbards,  spokes  of  wheels,  and  (in  Burma)  for  oil-presses  and  rice-pounders. 

A  yellowish- white  gum  exudes  in  spring,  which  is  largely  coUected,  and  used 
in  cloth-printing  by  weavers,  and  in  medicine.  The  tree  is  often  lopped  and 
pollarded,  the  leaves  and  branches  being  a  favourite  fodder  of  cattle.  Elephants 
are  very  fond  of  the  young  shoots. 

4.  SEMECABFUS,  Linn.  fiL 

Trees  with  alternate,  petiolate,  simple,  coriaceous  leaves,  .and  small 
polygamous  flowers  in  lateral  or  terminal  panicles.  Calyx  5-cleft,  the 
segments  deciduous.  Petals  5,  imbricate.  A  broad  annular  disc  between 
stamens  and  ovary.  Stamens  5,  small  and  sterile  in  the  female  flowers. 
Ovary  1,  1 -celled,  with  3  styles ;  ovule  solitary,  pendulous.  Fruit  an 
oblong,  more  or  less  oblique  drupe,  with  a  thick  pericarp,  its  cells  fiUed 
with  an  acrid  resinous  juice,  surrounded  at  the  base  by  a  fleshy  cupular 
or  turbinate  hypocarp,  formed  of  the  thickened  receptacle  and  base  of 
calyx. 

1.  S.  Anacardium,  L. ;  Eoxb.  Cor.  PI.  t.  12  ;  FL  Ind.  ii.  83  ;  W.  &  A. 
Prodr.  168 ;  Wight  Ic.  t.  668  ;  Bedd.  Fl.  Sylv.  t.  166.— 7%e  Marking 
Nut  tree. — Sans.  Arushkara,  bJuUldtaka,     Vem.  Bhildwa,  hhaliauy  Pb., 
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N.W.P. ;  BhakLy  Oadh ;  Kokay  bhalliaf  C.P. ;  Kokoka-marrah,  Gonds, 
Satpnra  Eange. 

Toimg  branches,  inflorescence,  petioles,  and  under  side  of  leaves  clothed 
with  a  ^ort,  somewhat  harsh,  tomentum  of  simple  hairs.  Leaves  approxi- 
mate near  extremities  of  branches,  oblong-obovate,  9-18  in.  long,  rounded 
at  the  top,  with  rounded  or  cordate  base,  on  a  short,  thick,  half-round 
petiole.  Flowers  nearly  sessile,  fasciculate,  the  fascicles  arranged  in  erect 
compound  terminal  panicles.  Bracts  lanceolate,  the  lower  branches  of 
panicle  in  the  axils  of  leaves.  Petals  oblong,  3-4  times  the  length  of 
calyx,  spreading,  glabrous,  greenish  yellow.  Filaments  subulate  from  a 
somewhat  dilated  base.  Drupe  obliquely  oval  or  ^oblong,  about  1  in. 
long,  smooth,  shining,  purplish  black  when  ripe,  hypocarp  orange. 

Locally  abundant  in  most  parts  of  India,  its  north-western  limit  somewhat 
beyond  the  Sutlej  river ;  ascends  in  the  outer  Himalaya  to  3600  ft.  Decidu- 
OQs,old  leaves  shed  in  February,  new  foliage  issues  in  May.  The  flowers  appear 
at  various  times,  generally  soon  after  the  leaves  ;  the  fruit  ripens  from  Novem- 
ber to  February.  A  moderate-sized  tree,  attaining  30  ft.  (but  often  smaller), 
with  an  erect  trunk  4  ft.  girth.  Bark  1  in.  thick,  dusky  grey,  blackish,  with 
inegolarly  quadrangular  plates,  separated  by  narrow  longitudinal  and  shallow 
irr^nlar  cross  furrows  or  wrinkles,  in  old  trees  rough  with  exfoliating  scales. 
Inner  surface  of  bark  red,  exuding  a  juice  which  blackens  on  exposure.  Wood 
ash-coloured,  reddish  white,  or  brown,  even-  but  open-grained,  weight  42  lb. 
per  cub.  ft.  Sap-  and  heart-wood  not  distinct.  The  wood  is  full  of  an  acrid 
juice,  which  causes  swelling  and  irritation ;  timber-cutters  object  to  felling  it 
unless  it  has  been  ringed  for  some  time.  (>acks  in  seasoning,  is  not  durable, 
and  is  not  much  used.   Bark  adstringent,  used  in  dyeing. 

A  brown,  nearly  insipid  gum  exudes  from  the  stem.  The  leaves  serve 
as  plates.  The  ripe  fruit  is  collected :  the  hypocarp  is  eaten ;  fresh,  it  is 
amd  and  adstringent — roasted,  it  is  said  to  taste  somewhat  like  roasted  apples, 
and  when  dry  somewhat  like  dates.  The  pericarp  is  full  of  acrid  juice,  wnich 
is  used  in  native  medicine.  A  black  varnish  is  prepared  from  it,  and  mixed 
with  lime-water  it  is  used  for  marking  cotton.  The  oil  of  the  seeds,  mixed 
with  the  milk  of  Euphorhiay  is  made  into  birdlime  by  the  wild  tribes  of  the 
Satpnia  range  in  the  Central  Provinces. 

6.  MANQIPEBA,  Linn. 

Trees  with  alternate,  petiolate,  simple,  entire,  coriaceous  leaves.  Flowers 
polygamous,  in  terminal  panicles.  Calyx  4-5-parted,  imbricate,  deciduous. 
Petals  equal  number,  imbricate  with  prominent  thick  longitudinal  nerves. 
Stamens  4-5,  inserted  on  a  more  or  less  prominent  disc  j  1  stamen  only 
perfect,  much  lai^er  than  the  others.  Ovary  sessile,  1 -celled,  oblique, 
with  a  lateral  simple  style  and  1  ovule,  attached  to  the  side  of  the  cell 
above  its  base.  Fruit  a  large  fleshy  drupe,  with  a  fibrous  kernel,  1 -seeded. 
Testa  thin,  chartaceous,  no  sJbumen;  cotyledons  fleshy,  plano-convex,  often 
unequal  and  lobed  ;  radicle  inferior. 

1.  M.  indica,  L.  ;  Roxb.  Fl.  Ind.  i.  641 ;  W.  &  A.  Prodr.  169 ;  Bedd. 
FL  Sylv.  t.  162.  The  Mango-tree,  Sans.  Amra^ ;  Malay,  Manga, — Vern. 
Am,  dmbi,  dmri.  Local  name,  Marka-marrahy  Gonds  of  Satpura  range. 
Thayetben,  Burm. 

A  hrge  evergreen  tree,  glabrous;  leaves  generally  6-12  in.  long,  dark 
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green,  coriaceous,  approximate  near  the  extremities  of  branches,  oblong- 
lanceolate,  entire,  the  margins  often  waved ;  petioles  swollen  at  base ; 
numerous  arcuate  lateral  nerves,  with  shorter  intermediate  nerves.  Panicles 
large,  erect,  a  little  downy,  with  horizontal  branches,  and  oval  somewhat 
concave  bracts.  Flowers  pale  yellow,  strongly  scented,  male  and  bisexual 
flowers  on  the  same  panicle.  Sepals  5,  oblong,  concave.  Petals  ovate, 
twice  the  length  of  sepals,  with  dark  yellow  or  orange  lines  near  the  base. 
Disc  fleshy,  5-lobed,  surrounding  the  ovary,  and  connate  with  its  base ; 
the  stamens  inserted  between  it  and  the  ovary.  Filament  1,  subulate, 
bearing  an  oval  purple  anther;  sterile  stamens  2-4,  minute.  Ovary  ob- 
liquely ovoid,  with  a  lateral  incurved  style.  The  fruit  varies  in  length 
from  2-6  in.,  is  compressed,  generally  yellow  when  ripe,  with  a  more  or  less 
flattened  fibrous  kernel,  the  radicle  generally  bent  upwards. 

The  Man^o-tree,  or  wild  forms  which  are  closely  allied  to  the  cultivated 
kinds,  is  indigenoiis  in  Burma,  along  the  Ghats  of  the  western  coast  (extending 
northwards  to  EJiandeish),  in  the  I^asia  hills,  Sikkim,  and  in  ravines  of  the 
higher  hills  of  the  Satpura  range.  It  is  also  believed  to  be  wild  in  the  sub- 
Himalayan  tract,  in  deep  gorges  of  the  Baraitch  and  Gonda  hills  in  Oudh,  and 
of  the  outer  hills  in  Kamaon  and  Garhwal.  Boxburgh,  L  c.  644,  describes  the 
wild  Mango  of  Silhet  as  Af.  sylvaticoy  with 'linear  petals  many  times  longer 
than  calyx,  and  a  short,  turbinate,  slightly  grooved  disc.  The  Mango  is  culti- 
vated throughout  India,  but  west  of  the  Kavi  it  almost  disappears,  except  at  a 
few  places  in  Mozaffargarh,  and  about  Sealkdt.  At  Peshawar  there  are  only 
a  few  smaU  trees  with  indifferent  fruit,  and  it  is  very  scarce  further  down  in 
the  Trans-Indus  territory.  In  Upper  Sindh  (near  Sukkhur),  the  Mango  is  grown 
in  gardens  and  produces  good  n*uit,  but  requires  to  be  protected  against  frost 
whde  young,  in  the  outer  N.W.  Himalaya  it  is  cultivated  as  high  as  3500  ft. 
In  India,  the  Malayan  Peninsula,  and  the  Indian  Archipelago,  the  Mango-tree 
has  been  cultivated  from  time  immemorial.  It  is  also  cultivated  in  other  tropi- 
cal countries,  particidarly  in  Brazil  and  the  West  Indies,  but  its  introduction 
into  America  is  of  comparatively  recent  date  (1782  to  Jamaica).  The  young 
foliage  is  purpliah  green,  and  comes  out  between  Feb.  and  June.  Fl.  between 
Feb.  and  April,  according  to  latitude,  elevation,  and  locality  ;  the  fruit  ripene 
between  May  and  July. 

Attains  60-70  ft.  in  North  India ;  trunk  straight,  to  15  ft.  girth,  with  a  broad 
massive  crown,  giving  dense  shade.  Bark  |-1  in.  thick,  dark  grey,  brown  or 
blackish,  rough  with  numerous  small  fissures  and  exfoliating  scales.  Wood  dull 
grey  or  dirty  white,  with  darker  streaks  or  patches,  soft,  open-grained,  readily 
eaten  by  insects.  The  cub.  ft.  weighs  38-44  lb.,  P.  between  463  and  678.  In 
old  trees  small  distinct  heartwood  of  dark  brown  colour  (R  Thompson).  Used 
for  pltmking,  doors,  and  window-frames.  Canoes  and  Massula  boats  are  made 
of  it.  Bark  and  leaves  are  used  medicinally  ;  a  gum  issues  from  wounds  in  the 
bark,  and  Lakh  is  produced  on  the  tree  (in  Sindh,  in  dry  years). 

Mainly  cultivated  on  accoimt  of  its  fruit.  In  North  and  Central  India  the 
fruit  of  unsrafted  trees  is  generally  stringy,  with  a  strong  turpentine  flavour. 
It  nevertheless  forms  an  important  article  of  food  for  large  classes  of  the  popu- 
lation. The  fruit  of  good  grafts  is  excellent,  soft,  juicy  and  with  a  dehcious 
aromatic  flavour.  In  Burma  the  Mango  is  not  generally  ^afted  ;  seeds  of  a  good 
kind,  as  a  rule,  produce  good  fruit  of  a  similar  description.  This  is  a  remark- 
able fact,  but  it  does  not  stand  quite  alone,  for  in  other  parts  of  India  also  it  has 
been  noticed  that  the  seed  of  good  kinds  produces  the  same  variety  without 
grafting  (Firminger  Gardening,  2d  ed.  p.  235).     It  is  an  interesting  question, 
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whether  in  certain  districts,  or  under  certain  circumstances  only,  grafting  is 
necessary  to  produce  a  good  variety  of  the  Mango. 

In  Jamaica,  starch  is  made  of  unripe  Mangoes  ;  the  kernels  are  eaten  in  India 
daring  times  of  scarcity.  Boxhurgn  states  that  they  are  first  boiled  in  the 
steam  of  water. 

6.  BUCHANANIA,  Koxb. 

Trees  with  alternate,  petiolate,  simple,  entire,  coriaceous  leaves.  Flowers 
small,  bisexual,  in  terminal  and  axillary  panicles.  Calyx  small,  3-5- 
deft,  persistent.  Petals  5,  oblong,  imbricate  in  bud.  An  annular  disc, 
between  ovaries  and  stamens,  more  or  less  crenate  or  lobed.  Stamens 
10,  inaerted  outside  the  disc  at  its  base ;  anthers  basiflxed.  Carpels  5, 
distinct,  1  fertile,  1-celled,  ovule  1,  attached  to  a  fiinicle  proceeding  from 
the  base  of  the  ovary ;  the  others  rudimentary,  subulate.  Fruit  a  drupe 
with  compressed  crustaceous  or  bony  putamen,  splitting  into  2  valves  at 
the  time  of  germination. 

1.  B.  latifolia,  Eoxb.  Fl.  Ind.  ii.  385 ;  Cor.  PL  282 ;  W.  et  A.  Prodr. 
169;  Bedd.  FL  Sylv.  t.  165. — Sans.  Piydla,  chdruy  Vern.  Cfiiratdi, 
Fb. ;  Pidl,  muria,  kaibhildwa,  Garhwal,  Kamaon ;  Pidr,  peirah,  Oudh ; 
Char  aehdry  C.P. ;  Sdrdka^marrah,  Gonds,  Satpura  range.  The  kernel 
of  the  firuit  is  called  chironji.     Lumboben,  Burm. 

Young  branches,  inflorescence,  under  side  of  leaves,  petioles,  and  midrib 
clothed  with  long  silky  hairs.  Leaves  generally  6-10  in.  long,  oblong, 
obtuse,  with  15-20  prominent  and  branched  lateral  nerves  on  either  side  of 
midrib,  and  shorter  intermediate  ones.  Stipules  nona  Panicles  terminal 
and  from  the  axils  of  the  upper  leaves,  pyramidal.  Bracts  small,  cadu- 
cous. Flowers  whitish  green,  sessile.  Carpels  hairy.  Drupe  black  when 
ripe,  I  in.  long,  putamen  hard,  bony. 

A  common  tree  of  the  dry  forests  throughout  India  and  Burma,  ascending 
nearly  to  4000  ft.  in  South  India,  and  to  3000  ft.  in  the  outer  Himalayan  ranges. 
The  Sutlej  is  its  north-western  limit  in  North  India.  Common  in  Sal  forests, 
but  extends  far  beyond  the  limits  of  Sal  in  tlie  south.  Nearly  leafless  for  a 
short  time  during  the  hot  season  ;  the  new  leaves  issue  about  May,  and  the  full- 
grown  foliage  is  dark  green.  Fl.  Jan.-March;  the  fruit  ripens  in  April  and 
May,  and  is  generally  off  the  tree  by  the  middle  of  June.  A  Loranthus  is  com- 
mon on  the  tree. 

A  moderate-sized  tree,  40-50  ft.  high,  with  a  straight  trunk,  not  exceeding 
4  ft.  in  girth  in  North  and  Central  India  ;  bark  1  in.  thick,  dark  grey  or  black- 
ish, rough,  tubercled  and  tesselated,  small  quadrangular  plates  divided  by  deep 
narrow  furrows.  Sap-  and  heart- wood  not  distinct.  Wood  brown  when  fresh- 
cnt,  when  seasoned  sreyish  brown,  red  or  pink,  with  white  streaks,  compact, 
even-grained,  soft  and  light,  weight  36-47  lb.  per  cub.  ft.,  seasons  well,  is  easily 
worked,  liable  to  be  eaten  by  white  ants  and  beetles,  otherwise  fairly  durable  if 
kept  dry.  Used  for  boxes,  bedsteads,  bullock-yokes,  doors,  window-frames, 
tables,  and  the  like.    Is  apt  to  stain  clothes  unless  polished. 

The  bark  is  used  for  tanning ;  a  pellucid  gum  exudes  from  wounds  in  the 
stem ;  the  leaves  are  often  used  as  a  substitute  for  plates.  The  fruit  has  a 
pleasant,  sweetish,  subacid  flavour,  is  an  important  article  of  food  of  the  hill 
tribes  in  the  Central  Provinces  (Gonds  and  By^s).  They  collect  the  seed  and 
extract  the  kernel,  which  they  barter  for  grain,  salt,  and  cloth.    The  kernel 
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tastes  somewhat  like  pistachio-nuts ;  it  is  an  important  article  of  trade,  being 
used  largely  in  native  sweetmeats.    Oil  is  extracted  from  it. 

7.  SPONDIAS,  Linn. 

Trees,  with  alternate,  imparipinnate  leaves,  without  stipules,  and 
small  flowers  in  terminal,  spreading  panicles.  Calyx  small,  4-5-lobed. 
Petals  as  many,  valvate  or  imbricate  in  bud.  Stamens  twice  the  num- 
ber of  petals,  inserted  under  the  plicate  or  crenate  disc ;  anthers  versa- 
tile. Carpels  4-5,  at  first  distinct,  afterwards  coalescing ;  styles  as  many 
as  carpels  ;  ovules  solitary,  pendulous.  Fruit  a  fleshy  drupe,  with  a  bonj, 
2-5-celled,  2-5-seeded  kernel.  Embryo  straight,  with  plano-convex  coty- 
ledons. 

1.  S.  Mangifera,  Pers. ;  Roxb.  Fl.  Ind.  ii.  451 ;  W.  &  A.  Prodr.  173  ; 
Wight  111.  t.  76 ;  Bedd.  Fl.  Sylv.  t.  169. — Hog-plum.  Sans.  AmraiakOy 
Jcapiiana,  Vem.  Amra,  amdra,  ambdrd,  amur^  bahamby  arnbodha. 
{Kwaybe?i,  Burm.) 

Glabrous.  Leaves  near  extremities  of  branches,  12-20  in.  long  ;  leaflets 
opposite,  about  5  pair,  short-petiolulate,  elliptic-oblong,  acuminate,  with 
10-30  parallel,  nearly  straight,  lateral  nerves  on  either  side  of  midrib, 
joined  at  the  ends  by  a  prominent  nerve  running  parallel  with  the  edge 
and  close  under  it,  and  reticulate  veins  between.  Flowers  white,  nearly 
sessile,  bisexual,  pentamerous,  fasciculate,  on  large,  erect,  difluse,  and  thin 
panicles.  Petals  5,  oblong,  spreading.  Disc  fleshy,  notched.  Filaments 
subulate,  shorter  than  petals.  Drupe  ovoid,  smooth,  fleshy,  yellow  when 
ripe,  about  IJ  in.  long;  kernel  woody,  tough,  fibrous  outside,  and  rough 
with  irregular  furrows  and  cavities.  Seeds  1-3.  The  flowers  of  this  sp. 
seem  always  to  be  bisexual,  but  a  few  only  set  fruit. 

Common,  but  not  everywhere,  in  dry  forests  of  many  parts  of  India  and 
Burma.  Its  north-western  limit  seems  to  be  the  Salt  range  in  the  Panjab. 
Scarce  in  the  Central  Provinces.    One  of  the  first  trees  to  shed  its  leaves 

?'^ov.),  and  the  last  to  renew  them,  often  not  until  the  rains  have  set  in. 
he  mature  folia^  is  bright  green,  with  a  peculiar  smell  when  bruised. 
Fl.  in  April ;  the  fruit  ripens  in  the  ensuing  cola  season. 

In  North  India  a  small  tree,  25  ft.  hi^,  4  ft.  girth ;  in  South  India  and 
Burma  a  large  tree.  Bark  thick,  whitish-  or  brownish-grey,  undulated  with 
short  longitudinal,  generally  shallow  wrinkles.  Wood  soft,  coarse-grained,  use- 
less. A  mild  tasteless  gum  exudes  from  wounds  made  in  the  bark  in  spring. 
The  ripe  fruit  has  an  astringent,  acid,  and  turpentine  taste,  but  is  eaten,  and 
is  pickled.  Deer  eat  it  greedily,  and  heaps  of  the  hard  kernels  are  found  every- 
where in  the  forests  where  this  tree  grows. 

Coriaria  nepalends,  Wall.  PL  As.  rar.  t.  289.  Vem.  Massuri  (at  Mussooii, 
whence  the  nameV  makola  (Kamaon)  is  a  shrub,  belonging  to  the  small  order 
of  Coriariece,  witn  quadrangular  branchlets,  opposite,  ovate,  3-7-nerved  leaves, 
racemose  pentamerous  flowers,  10  stamens,  and  5  distinct,  1 -seeded  caipelsy 
attached  to  a  conical  torus,  the  petals  enlar^d  after  flowering,  with  a  shaip 
keel  inside,  which  is  inserted  in  the  interstices  between  the  carpels.  It  is 
found  in  the  Himalaya,  between  2500  and  7500  ft.  elevation,  from  near  the 
Indus  to  Bhutan.    The  branches  are  browsed  by  sheep.    The  fruit  is  eaten,  but 
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is  said  to  cause  tliiist  or  colic.  Nearly  allied  to  it  ia  C.  myrti/olia,  Linn.,  a 
flhrab  of  Sonth  Europe  and  North  Africa,  the  leaves  of  which  are  used  for  tan- 
ning and  dyeing  leatner,  and  the  fruit  of  which  is  poisonous. 

Order  XXX.  MOSINGEJE. 

Soft-wooded  trees,  with  alternate,  impari-  bi-  or  tri-pinnate  leaves ;  the 
pmnsB  and  leaflets  opposite ;  leaflets  entire,  caducous.  In  the  place  of  stip- 
ules, glands  at  the  base  of  petioles  and  pinnao.  Flowers  large,  bisexuid, 
irregular,  white  or  red,  in  axillary  panicles.  Calyx  cup-shaped,  with  5  de- 
ciduous, somewhat  unequal,  petaloid  segments.  Petals  similar  to  calyx 
segments,  unequal,  the  upper  one  ascending.  Disc  lining  inside  of  calyx, 
with  a  short  free  margin.  Stamens  insert^  on  the  edge  of  disc,  5  perfect 
stamens  opposite  to  petals,  and  alternating  with  5  (sometimes  7)  filaments 
without  antliers ;  anthers  attached  on  the  back,  oblong,  1 -celled.  Ovary 
stipitate,  lanceolate,  1-ceUed,  with  3  parietal  placentse,  and  a  simple  slen- 
der style ;  ovules  numerous.  Capsule  pod-shaped,  rostrate,  3-6-angled, 
torulose,  1-celled,  3-valved,  with  numerous  seeds,  embedded  in  the  fungous 
substance  of  the  valves.  Seeds  with  a  straight  embryo  without  albumen. 
-Gen.  PL  i  429 ;  Royle  DL  180 ;  Wight  DL  i.  186. 

1.  MOBINGA,  Juss. 
'    (Only  genus,  the  characters  those  of  the  order.) 

1.  M.  pterygOBperma^  Gartn. ;  W.  &  A.  Prodr.  178;  Wight  IlL  t. 
77 ;  Bedd.  Tl.  Sylv.  t.  80.  —  Syn.  HyperantJiera  Moringa,  Eoxb.  Fl. 
Ind^  iL  368.  Honeradishrtiee.  Sans.  Sohhanjana,  Vem.  Soanjna^ 
Mf^noj  senjfuiy  mjna,  aJiqfna,  North  India ;  Swanjera,  Sindh ;  SaiJian, 
iejoBOy  munguj  mulakay  C.P. 

Young  branches,  inflorescence,  petioles,  and  young  leaves  clothed  with 
short,  grey,  velvety  pubescence.  Leaves  near  the  extremities  of  branches, 
genenilly  tiipinnate,  1-2  ft  long,  on  long  sheathing  petioles ;  pinnae  op- 
posite, 4-6  pair,  the  lower  3-4  pair  bipinnate ;  pinnulae  opposite,  6-9  pair, 
the  four  lower  pairs  generally  with  3-7  leaflets,  the  rest  consisting  of  single 
leaflets ;  leaflets  on  short  slender  petiolules,  ovate  or  obovate,  entire,  pale 
beneath,  lateral  nerves  indistinct.  Petioles  of  pinnae  and  pinnulsB  articu- 
late, with  a  linear  hairy  gland  between  each  pair  of  pinnae,  pinnulae,  and 
leaflets.  Flowers  strongly  honey-scented,  in  numerous  lateral  panicles  at 
the  ends  of  branches ;  bracts  linear,  shorter  than  pedicels.  Petals  linear- 
spathulate,  white,  with  yellow  dots  at  the  base.  Ovary  and  base  of  fila- 
ments hairy.  Pods  pendulous,  9-18  in.  long,  with  9  rounded  longitudinal 
ribs ;  seed  trigonous,  winged  at  the  angles. 

Commonly  ctdtivated  throughout  India  and  Burma,  in  the  N.W.  Himalaya  to 
1600  ft,  introduced  in  other  tropical  and  subtropical  countries  (Jamaica  1784). 
Wfld  in  the  lower  Himalaya  and  Siwalik  tract  from  the  Chenab  to  the  Sar- 
dah,  also  in  the  Oudh  forests.  Most  of  the  old  leaves  shed  in  Dec.  and  Jan. ; 
the  fresh  folis^  appears  in  March  and  April ;  the  flowers  issue  between  Jan. 
and  April,  generally  before  the  leaves  are  out ;  the  pods  ripen  front  April  on- 
waid,  and,  unless  pulled  off,  remain  long  on  the  tree. 

I 
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-  A  small  tree,  to  20  ft.  hkli,  with  a  stfaight  trunk  4-5  ft.  girth,  and  a  few 
large  divergent  branches,  fiark  grey,  soft,  corky,  and  deeply  cracked.  Wood 
coarse-grained,  spongy,  soft  and  perishable.  The  tree  is  mainly  cultirated  on 
account  of  its  miit,  which  is  eaten  as  a  vegetable,  and  preserved  as  pickle. 
Leaves  and  flowers  are  likewise  eaten.  Twiss  and  leaves  are  lopped  for  fodder. 
Incisions  are  made  in  the  trunk,  from  whidi  exudes  a  reddisn  gum,  used  in 
native  medicine.  The  root  has  a  strong  pungent  flavour,  much  resembling 
horseradish  ;  locally  applied,  it  acts  as  a  vesicant  (Pharm.  Ind.  61).  From  the 
seeds  of  another  species  with  unwinged  seeds,  M.  aptera,  Gsertn.,  of  Africa,  a 
valuable  oil  (the  Ben-oil  of  watchmakers  and  jewellers)  is  obtained  ;  but,  so  far 
as  known,  no  oil  is  extracted  from  the  seeds  of  this  species  in  India. 

A  second  species,  nearly  allied  to  this,  M,  concanensiSf  Nimmo,  grows  wild 
on  the  dry  hills  of  Raiputana  {Saif^nd),  near  Eishengurh  and  Bednore  ;  also 
on  the  hills  of  Sindh  (mhua)  and  tne  Konkan.  It  has  yellow  flowers,  and  bi- 
pinnate  leaves,  pinnn  4-6  pair,  simply  pinnate,  except  sometimes  the  lowest, 
which  are  bipinnate,  with  broadly  ovate  leaflets,  1  in.  long,  on  petioles  ^  in. 
long,  with  4-6  pairs  of  rather  prominent  lateral  nerves.  In  Rajputana  I  found 
it  in  leaf  and  flower  in  Dec.  1869 ;  in  the  Konkan  it  is  said  to  flower  in  Nov. 
The  unripe  fruit  is  eaten.    Bark  diick,  soft,  corky.    Wood  soft  and  light 

Obdeb  xxxi.  LEOITMINOSiE. 

Herbs,  shrubs,  or  trees,  extremely  variable  in  appearance.  Leaves  gen- 
erally alternate,  compound,  and  stipulate  ;  inflorescence  mostly  indefinite. 
Flowers  bracteate ;  calyx  of  5  sepals,  free  or  oftener  connate  i  petals  5  or 
fewer,  equal  or  uneqoaL  Stamens  10  or  numerous,  rarely  hypogynous, 
more  commonly  inserted  with  petals  on  the  base  or  inside  of  the  calyx- 
tube  j  anthers  2-celled,  ceUs  parallel,  generally  opening  longitudiniJly. 
Pistil  monocarpellary,  rarely  2-  or  5-carpellary ;  ovnles  numerous,  rarely 
1  or  2,  attached  in  1  or  2  series  to  the  inner  suture.  Fruit  a  pod  (legume), 
generally  dry,  indehiscent,  or  separating  into  2  valves,  along  one  or  both 
sutures.  Seeds  exalbuminons,  or  (in  some  Ccesdlpimece)  albuminous;  testa 
coriaceous,  sometimes  homy,  rarely  thinly  membranous  ;  embiyo  stiaight, 
or  the  radicle  bent  upon  the  cotyledons,  which  are  generally  liurge,  fleshy, 
or  foliaceous.— Gen.  PL  i.  434;  Royle  111.  180  ;  Wight  HI.  i  187. 

This  large  order  comprises  upwards  of  6500  species,  distributed  neariy 
over  the  entire  globe.  It  is  divided  into  three  well-defined  suborders — 
PapUionacecBf  CcesdlpiniecB,  and  MimosecB, 

Calyx   gamosepalouB ;    corolla  papilionaceous ;    petals   free, 

unequal,  imbricate,   the  posterior  petal  oateide  ;  stamens 

generally  diadelphons 1.  PAPiLiOKACXiE. 

Calyx  parted  nearly  to  the  base  ;  petals  free,  mostly  unequal, 

imbricate,  the  posterior  petal  inside  ;  stamens  free      .  2.  CfiSALPTKiSiS. 

Calyx  gamosepalous ;  petals  more  or  less  connate,  equal,  val- 

vate  ;  stamens  free  or  monadelphous 8.  Mimose^e. 

FiBST  SUB-OBDBB,  PAPILIONACEiB. 

Mostly  herbs,  rarely  shrubs  or  trees.  Leaves  alternate,  pinnate,  or 
digitate,  rarely  simple ;  stipules  usually  present ;  leaflets  often  stipellate ; 
flowera  biBOxnal,  irregular.   Calyx  gamosepalous,  often  2-lipped,  the  upper 
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• 
lip  coBflifltmg  of  2,  the  lower  (anterior)  of  3  sepals.  Petals  5,  clawed,  un- 
equal, imbricate  in  bud,  the  posterior  and  outside  petal  (standard)  broad  ; 
often  reflexed,  the  2  anterior  and  inside  petals  (keel)  often  connate,  the 
2  lateral  and  intermediate  petals  (wings)  enclosing  the  keel.  (The  stan- 
dard is  often  called  the  upper  petal,  being  commonly  placed  upwards  with 
regard  to  the  axis  of  the  inflorescence,  but  as  regards  insertion  it  is  the 
lowest  of  the  5  petals.)  Stamens  generally  10,  inserted  with  the  petals 
near  the  base  or  on  the  inside  of  the  calyx-tube ;  filaments  free,  or  con- 
nate into  a  tube  or  sheath,  or  the  one  opposite  to  the  standard  free,  the 
daws  of  keel,  or  of  keel  and  wings,  sometimes  adhering  to  the  staminal 
tube;  anthers  versatile,  rarely  baaiflxed.  Pistil  monocarpellary,  sessile 
or  stipitate ;  style  incurved ;  stigma  oblique  or  terminal ;  ovules  numerous, 
rarely  1  or  few.  Fruit  a  dry  legume.  Seeds  with  a  coriaceous  testa, 
without  albumen;  cotyledons  thick,  plano-convex;  the  radicle  accum- 
l)ent  upon  the  cotyledons. 

The  20  genera  here  described  belong  to  the  following  tribes : — 

PoddlyriecB. — Stamens  10,  free ;  leaves  simple  or  digitate — Piptanthus. 
GenigtecB. — Stamens  10,  monadelphous ;  leaves  simple  or  digitate — Crota- 

laria. 
Oalegece. — Stamens  10,  diadelphous ;  pod  2-valved ;  leaves  imparipinnate 

— Caragana,  Indigo/era,  ColiUea,  Sesbania,  MUlettia, 
Hedysarece. — Stamens  9  or  10 j  pod  articulate;  leaves  pinnate  or  trifolio- 

late — Alluigi,  Desmodiumy  Ougeinia. 
VieiecB. — Stamens  generally  10,  diadelphous,  pod  2-valved;  leaves  abruptly 

pinnate — Abjis. 
PhauolecB, — Stamens  10,  monadelphous  or  diadelphous ;  pods  2-valved; 

leaves  imparipinnate ;  leaflets  mostly  3 — M^krina,  Pueraria,  Dutea, 

Spatholobus, 
DcUhergiecB. — Stamens  10,  monadelphous,  or  in  2  bundles ;  pod  indehis- 

cent;    leaves  imparipinnate  —  Dalhergiay   Pterocarjms^  Pongamiay 

Denis. 
SopkorecB. — Stamens  10,  free ;  leaves  imparipinnate — Sophora, 

Stunene  free. 
Pod  flat,  2-valved;  stipules  connate,  opposite  to  petiole  1.  Piptanthxts. 

Pod  moniliform,  generally  indehiscent ;  stipules  distinct  2.  Sophora. 

Stamens  monadelpnons,  or  equally  diadelphous,  or  unequally 
diadelphous  (the  tenth  stamen  free). 
Pod  2-vtdTed ;  leayes  pinnate,  rarely  trifoliolate  or  simple, 
^nnescent  shmbe;  flowers  solitary  or  in  few-flowered 

nmbels 3.  Cabaqaita. 

(Inarmed  shrubs ;  flowers  racemose. 
Flowers  pink,  purple,  or  white  ;  pods  not  inflated         .      4.  Indioofera. 

Flowers  yellaw ;  pods  inflated 5.  Colutea. 

Soft-wooded  trees,  with  laige  flowers ;  leaflets  numerous  .       6.  Sesbakia. 
Climbers  with  flat  pods. 
Leaves  imparipinnate ;  seeds  compressed      ...      7.  Millettia. 
Leaves  abruptly  pinnate ;  seeds  subglobose  ...      8.  Abrus. 
Pod  2-valved ;  leaves  trifoliolate. 
Pod  1-10-seeded. 
Trees  with  bri^t  red  flowers 9.  Erytheina. 


132  XXXI.  LBaUMINOSJB.  [PeqnUonacea, 

Twiners  with  bine  or  porple  flowers  .10.  Puxrabia. 

Pod  1-seeded. 
Flowers  large,  orange ;  standard  oblong ;  wings  adhering 

to  keel 11.  BuTKA. 

Flowers  small,  white,  parple,  or  pink ;  standard  broadly 

ovate  or  orbicnlar ;  wings  firee       ....     12.  Spathowbus. 

Pod  2-valved ;  leaves  simple .13.  Cbotalabia. 

Pod  articulate,  generally  indehiscent ;  leaves  simple  or  tri- 
foliolate. 
Shrubs  armed  with  axillary  spines ;  leaves  simple    .  14.  Alhagf. 

Unarmed  shrubs  ;  leaves  trifoliolate  ;  flowers  panicled  15.  Dbsmodiom. 

An  unarmed  tree ;  leaves  trifoliolate ;  flowers  fasciculate 

in  short  racemes   .  .        .  .        .        .16.  OuaEiKiA. 

Pod  indehiscent,  not  articulate  ;  leaves  imparipinnate. 
Leaflets  alternate. 
Flowers  white,  lilac,  or  purple  ;  pod  oblone,  1-4-Beeded    17.  Dalbeboia. 
Flowers  yellow;  pod  suborbicular,  1-seeded  .     18.  PrKBOCABPrs. 

Leaflets  opposite. 
Pod  shoit,  thick,  ed^es  not  winged       .  .19.  Pongam ia. 

Pod  flat,  edges  maigmate  or  winged  .20.  Dkrbis. 

1.  PIPTANTHUS,  D.  Don. 

1.  P.  neiNdensiB,  D.  Don. — Syn.  BapUsia  nepdlensis,  Hook.  Exotic 
Mora,  t.  131. 

A  shrab,  witli  alternate,  digitate,  trifoliolate  leaves,  and  laige  bright 
yellow  flowers.  Leaflets  lanceolate,  entire,  2-5  in.  long,  sessile ;  common 
petiole  less  than  half  the  length  of  leaflets.  Stipules  deciduons,  connate 
at  the  outer  edges,  so  as  to  appear  opposite  to  the  petiole.  Flowers  sub- 
verticillate,  in  short  hairy  racemes,  with  broad-ovate,  tomentose  bracts. 
Calyx  hairy,  somewhat  2-lipped.  Standard  erect,  large,  broadly  obcordate, 
the  margins  reflexed.  Stamens  10,  free.  Pod  stipitate,  broad-linear,  2^ 
in.  long,  3-10-seeded,  dehiscent. 

Himalaya,  Sutlej  to  Bhutan,  in  shady  woods  7000-9000  ft.  Hardy  against 
walls  in  fiigland.    FL  May,  June. 

2.  80PH0BA,  Linn. 

Trees  or  shrubs  with  imparipinnate  leaves.  Flowers  yellow,  white,  or 
blue-violet,  racemose  or  panicled,  terminal  or  axillary.  Calyx-teeth  short. 
Standard  erect  or  spreading,  obovate  or  orbicular ;  wings  obliquely  oblong ; 
keel-petals  nearly  straight,  oblong,  imbricate,  or  connate.  Stamens  free, 
or  nearly  so ;  anthers  versatile.  Ovary  shortly  stipitate,  multiovulate ; 
stigma  terminal,  minute.  Pod  usually  indehiscent^  or  but  t«ddily  dehiscent, 
moniliform  in  our  species.  Seeds  exalbuminous ;  radicle  short  and  nearly 
straight,  or  longer  and  curved. 

1.  8.  moUlB,  WalL— Syn.  Edwardsia  mollis,  Royle  HL  t.  32;  ^. 
Hydaspica,  Edgew.  Sometimes  called  ^moZa^^an  Laburnum,  Vem. 
Argliawdn,  Afg. ;  Gqjdr,  ghwarefa,  Trans-Indus  ;  Run,  hoheUy  malan,  Salt 
range;  TUun,  tami,  kathi,  Chenab ;  Brieari,  Eavi;  Pahar  gungri,  Kamaon. 

A  shrub  with  showy  yellow  flowers.  Young  leaves  with  adpreaaed 
silky  pubescence ;  leaflets   30-40,  subcoriaceous,  elliptic,  J-l   in.  long. 
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Flowers  in  lax  axillary  racemes.  Pods  4:-6-8eeded,  moniJifonn,  the  seed 
parts  with  4  membranous  wings,  the  seedless  stalks  between  often  ^  in. 
long.    Seeds  brown,  hard,  shining. 

Trans-Indus.  Salt  range.  N.W.  Himalaya  as  far  as  Kamaon,  ascending  to 
6000  ft.    FL  March,  Apr. 

2.  S.  GriJfUkn,  Stocks  in  Hook.  Journal  of  Botany,  iv.  (1862)  p.  147. — Syn. 
Kevserlingta  Griffithit,  Boissier  Fl.  Orient,  ii.  630 — ^ia  a  grey-eilky  undershrub, 
with  winged  pods ;  common  in  Beluchistan  (3000-6000  ft),  also  found  in  Af- 
riwnistan.  3.  S.  Moorcrofiiana,  Benth.,  of  North-West  Tibet  (10,000-12,000 
&),  iB  armed  with  spinescent  stipules  and  branchlets,  and  has  unwinged  pods. 
4.  S.  dopeeuroidesy  IdniL — syn.  bfixhdia  alopecuraides,  Boissier  Fl.  Orient,  ii 
628—18  a  laigeperennial  herb  with  unwinged  podS|  of  West  Tibet  (10,000- 
12,000  ft.)  and  Western  Asia. 

3.  CABAQANA,  Lam. 

Low  spinescent  shrubs,  with  abruptly  pinnate  leaves.  Calyx  campanu- 
late,  placed  obUqnely  on  its  pedicel  Petals  long-unguiculate,  claws  as 
long,  or  nearly  as  long,  as  calyx ;  standard  broad,  with  reflexed  edges  ; 
keel  obtuse,  as  long  as  wings  and  standard.  Stamens  diadelphous; 
aatheis  uniform.  Ovary  linear^  sessile.  Style  filiform,  incurved,  glab- 
roos ;  stigma  terminal,  minute.  Pod  linear,  valves  convex,  continuous, 
not  torulose. 

Letflets  3-7  pair,  distant ;  pods  hairy  inside. 
Flowers  in  umbels  of  2-8,  on  long  peduncles  .        .     1.  C  brevispina. 

Rowers  solitaiy. 
Leaf-bearing  branchlets,  short,  tubercular,  in  the  axils  of 

scariose  bracts  and  stipules 2.  C.  Gferardiana, 

Leaf-bearing  branchlets,  snort,  tnbercnlar,  in  the  axils  of 

trifid  spines,  the  middle  spine  longer  .        .        .        .    8.  (7.  ulicina. 
l^afletB  2  pair,  approximate ;  pods  glabrous  inside  .        .    4.  (7.  pygmasa, 

1.  0.  breTlspina^  Eoyle  IlL  198. — ^Vem.  Sat-bargi,  Jhelam;  Drob^ 
hurkmduy  Kashmir. 

An  erect  shrub,  with  flexuose  branches.  Leaves  generally  fasciculate, 
on  short  tuberculate  branchlets,  rarely  (on  vigorous  shoots)  distant,  with 
the  intemodes  elongated.  Leaf-bearing  branchlets  in  the  axils  of  stout 
spinescent  petioles,  1-2  in.  long,  with  or  without  leaflets.  Stipules  scari- 
008,  the  outer  frequently  spinescent.  Leaflets  5-7  pair,  elliptic,  ^  in.  long, 
pubescent,  with  soft  adpressed  hairs.  Flowers  yellow,  in  umbels  of  3-5  ; 
peduncles  2-3  in.  long.  Calyx,  bracts,  peduncles,  and  petioles  clothed 
with  soft  tawny  pubescence.  Calyx-teeth  shorter  than  tube.  Pods  2-2  J 
in.  long,  pubescent  or  glabrate  outside,  villous  inside. 

Outer  and  inner  ranges  of  the  N.W.  Himalaya,  6000-9000  ft. ;  from  the 
Mas  to  the  Qanges,  ali^  in  Waadristan.    FL  June- Aug. 

8.  0.  Oerardiana,  Eoyle  IlL  t.  34,  fig.  1. — Syn.  C,  spinoeiesima,  BentL; 
Jacq,  Voy.  Bot.  t.  43. 

A  difiuse  spinescent  tomentose  shrub.  Leaf-bearing  branchlets  short, 
closely  approximate  at  the  ends  of  branches.  Stipules  scarious,  villous, 
net  spinescent.    All  petioles  spinescent,  the  lower  part  of  the  leaf-bear- 
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ing  branclilets  closely  set  with  leafless  spinescont  petioles.  Leaflets 
3-5  pair,  elliptic,  mucronate,  villous,  J  in.  long.  Flowers  yellow,  solitary, 
peduncles  shorter  than  csdyx.  Calyx-teeth  shorter  than  tube.  Pods  1 
in.  long,  tomentose  inside  and  outside. 

Inner  N.W.  Himalaya  (7000-12,000  ft.)  Kunawar,  Garhwal,  Kamaon.  FL 
May-Aug, 

3.  0.  nlicina^  Stocks ;  Hook.  Joum.  Bot.  iy.  (1852)  145  ;  Boissier  FL 
Orient.  iL  199. 

A  low  thorny  shrub.  Leaves  fasciculate  in  the  axils  of  stont  trifid 
spines  ;  the  middle  spine  (petiole)  often  with  a  few  leaflets,  1-1}  in.  long, 
the  2  lateral  much  shorter.  Leaflets  2-3  pair,  grey  with  adpre^ed  hairs, 
obovate  or  elliptic,  mucronate,  less  than  }  in.  long ;  latercd  nerves  pro- 
minent. Flowers  yellow,  solitary ;  peduncles  as  long  as,  or  longer  than, 
calyx.     Pod  pubescent  outside  and  inside,  1  in.  long. 

Common  in  the  hills  of  Beluchistan,  ascending  to  6000  fL  (Shah-Bilawal,  near 
Karachi) ;  Waziristan,  2000-8000  ft.  G.  anM^tui,  Stocks  1.  c.  (vem.  Shincdak), 
the  flowers  eaten  by  the  Brahuis  m  Beluchistan,  seems  to  be  only  a  variety. 
It  is  said  to  difler  by  larger  flowers,  and  the  pods  slightly  curved  at  the  top. 

4.  C.  pygmaea,  DC. — Syn.  C.  versicolor^  BentL  in  Eoyle  IlL  198. 
Genista  versicolor,  Wall.  ibid.  t.  34,  £  2  ;  Tartaric  furze. — Vem.  Ddma^ 
tdmay  trd7na,  Ladak. 

A  small  thorny  glabrous  shrub,  branches  striate.  Leaves  fasciculate, 
or  on  short  tuberculate  branchlets,  in  the  axils  of  sharp  trifid  shining 
brown  spines,  the  middle  spine  (petiole)  longer,  about  ^  in.  long.  Leaflets 
2  pair,  |  in.  long,  closely  approximate,  linear  or  obJanceolate ;  common 
petiole  very  short,  terminated  by  a  spine.  Flowers  bright  reddish- 
yellow,  solitary,  peduncles  jointed,  as  long  as  calyx.  Calyx-teeth  shorter 
than  tube. 

Common  in  the  inner  arid  valleys  of  the  N.W.  Himalava,  and  on  the  plains 
of  Western  Tibet,  from  12,000-16,000  ft.  On  the  Safedkoh  at  8000-9000  ft. 
Siberia,  from  the  Altai  to  Davuria.  Fl.  Sept  Gregarious,  somewhat  resem- 
bling furze.    Browsed  by  ^oats,  and  extensively  used  as  fuel. 

G,  crassicaulis,  Benth,  is  a  small  alpine  undershrub,  in  the  inner  arid  xanges 
of  Eamaon  and  Sikkim.  13,000-16,000  ft.,  with  reddish-yellow  floweiSy  and 
stiff,  but  not  spinescent  petioles. 

4.  INDIGOPEBA,  Linn. 

Herbs  or  shrubs,  generally  clothed  with  adpressed  silky  hairs  often  fixed 
by  the  middle.  Leaves  imparipinnate  simple  or  tr^oliolate.  Calyx 
small,  oblique,  campanulate,  or  tubular ;  teeth  equal,  or  the  lowest  longer 
than  the  rest.  Standard  ovate  or  orbicular;  wings  oblong,  adhering  a 
little  to  the  keel,  which  is  straight,  not  rostrate,  spurred  on  each  side  near 
the  base.  Upper  stamen  free  from  the  base,  the  others  connate ;  anthers 
uniform,  the  connective  forming  an  apiculus.  Ovary  sessile  or  nearly  so, 
usually  with  numerous  ovules;  style  glabrous;  stigma  capitate.  Pod 
linear  or  oblong,  rarely  globose,  straight  or  curved,  terete  tetragonoos  or 
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compressed,  generally  filled  with  a  dry  spongy  mass  wliicli  separates  the 
seeds. 

Calyx-teeth  lanceolate,  as  long  as  the  cup-shaped  oalyx-tnbe. 

Leaflets  6-15  pair  ;  pods  spreading 1.  /.  heUrantha. 

Leaflets  4-6  pair ;  pods  deflexed 2.  /.  tinctoria. 

Calyx-teeth  tnangolar,  shorter  than  the  campanolate  calyx- 
tube  ;  leaflets  4-6  pair ;  pods  spreading  .         .        .        .     8.  /.  airopurpurea, 

1.  L  hetezanthfty  WalL — Syn.  J.  polyphyUa,  Edgeworth.  Vem. 
Khentiy  kdthiy  kdthu,  kati,  kathewatf  mcUtu,  kaskei,  kutZy  kute,  kaim,  ehd- 
gaily  Pb. 

A  shrub,  strigose  with  grey  adpressed  hairs.  Leaves  imparipinnate, 
common  petiole  1^2^  in.  long.  Leaflets  opposite,  6-15  pair^  oblong,  or 
elliptic-oblong,  mncroDate,  less  than  \  in.  long.  Stipules  subulate,  decid- 
uous. Eacemes  short-pedunculate,  as  long  as  leaves;  bracts  subulate, 
deciduous.  Calyx  cup-shaped,  the  teeth  longer  than,  or  as  long  as,  tube. 
Pod  spreading,  straight  cylindric,  1 J  in.  long,  shining,  with  a  few  scat- 
tered hairs. 

Conunon  in  the  outer  North- West  Himalaya,  and  on  the  eastern  skirts  of  the 
Suliman  ran^,  ascending  to  8000  ft.  FL  May,  June.  In  Kaahmir  and  else- 
where Uie  twi^  are  largely  used  for  basket-work,  and  in  some  cases  they  form 
part  of  the  twig-bridges.  7.  Oerardiana^  WalL,  with  larger  flowers  and  a  less 
number  of  leaflets,  is  probably  only  a  variety  of  this  species. 

2.  I  tinctoria,  Linn,  j  Roxb.  Fl.  Ind.  iii  379 ;  W.  &  A.  Prodr.  202 ; 
Wight  Ic.  t.  365.     The  Indigo  plant, — Sans.  NUi,    Vera.  NU, 

Branches,  inflorescence,  and  leaves  thinly  silky.  Leaves  imparipinnate  ; 
common  petioles  3-4  in.  long,  firm,  erect ;  stipules  small,  setaceous ; 
leaflets  4-6  pair,  opposite,  on  short  petiolules,  oblong  or  obovate,  \-\  in. 
long,  turning  black  when  dried.  Eacemes  axillary,  lax,  with  about  20 
greenish  rose-coloured  flowers,  at  first  shorter  than,  and  ultimately  equal- 
ling, the  leaves.  Pedicel  shorter  than  the  silvery  calyx;  calyx-teeth 
lanceolate,  reaching-  half-way  down.  Pods  deflexed,  1-1^  in.  long,  thick, 
nearly  cylindrical,  straight  or  nearly  so,  glabrous  when  mature,  8-12-seeded. 

Cultivated  in  the  southern  and  eastern  Panjab,  ascending  on  the  Chenab  to 
2000  ft  Rare  in  the  Peshawar  valley.  Grown  extensively  in  Bengal,  Sindh, 
and  South  India.  Cultivated  in  tropical  AMca  and  America.  Wild  in  Sene- 
gambia. 

A  perennial  undershrub,  but  generally  grown  in  India  from  seed  as  an  annual 
or  biennial  plant.  The  stems  are  cut  when  in  blossom  or  before  thev  come  into 
flower,  steeped  in  water,  and  under  the  influence  of  fermentation  and  free  access 
of  air  Indigo  is  formed.  The  j uice  of  the  fresh  plant  does  not  contain  Indigo  ready 
formed,  but  a  colourless  substance,  the  nature  of  which  is  not  vet  accurately 
known,  and  which  is  converted  into  Indigo  during  the  process  of  manufacture 
in  the  Indigo  vats.  Dioscorides  and  Plinms  mention  Indigo  as  a  dye  used  in 
l^fnrpt  and  India ;  its  general  nse  in  Europe  dates  from  the  sixteenth  century. 
Indigo  may  be  obtained  in  small  quantities  m>m  other  plants — IsatU  (Crucifer»), 
Europe,  Irrt^A^ia  tindcria  and  Marsdenia  tinct<yna,  both  induued  in  this 
Flora,  Polyaonum  tindorium  (Polygone®),  China,  and  others. 

Nearly  allied  are  two  other  species,  which  likewise  yield  Indiso :  1.  /.  Anil, 
linn.,  with  racemes  shorter  than  leaves,  and  sickle-shaped  pods.    Cultivated 
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largely  in  tropical  AMca,  and  which,  according  to  Macfadyen*8  Flora  of  Jamaica, 
L  245,  supported  by  Grisebach,  Flora  of  the  Brit.  West  Indies,  181,  is  indi- 
genous in  Jamaica.  To  this  species  some  cultivated  forms  from  Burma  and 
other  parts  of  India  may  be  referred.  There  are  intermediate  forms  between  L 
Anil  and  UnctariOy  and  possibly  they  m&j  have  to  be  considered  as  one  species, 
indigenous  in  America  and  'Western  AMca.  2.  /.  argenteoj  Linn.^  probably 
identical  with  /.  aeruleOf  Boxb.  FL  Ind.  iii  377,  Wight  Ic  1 366,  with  4  pairs 
of  obovate  leaflets,  on  both  sides  permanently  sUvery,  and  short,  thick,  curved, 
3-4-seeded  pods,  wild  in  the  Beluchistan  hills,  Sindh,  and  (/.  ecmtlea)  in  South 
India ;  wild  and  cultivated  in  the  Barbary  States,  £g}[pt,  and  Arabia.  The 
cultivated  forms  of  Indigo  in  India  demand  further  examination. 

3.  I.  atropurimrea,  Hamilton ;  Boxb.  FL  Ind.  iiL  381 ;  Wight  Ic  t^ 
369. — ^Vern.  Khenti,  jandy  Kaghan;  Kathi,  gorkatri,  Kaahmir ;  Kala 
sakenOf  saJcTia,  Kamaon. 

A  large  shrub,  nearly  glabrous,  young  parts  with  scattered  adpressed 
hair&  Leaves  imparipinnate ;  common  petioles  6-10  in.  long,  spreading  ; 
leaflets  opposite,  on  short  petiolnles,  5-6  pair,  ovate-oblong,  mncronatey 
1^  in.  long.  Stipules  early  caducous,  stipels  setaceous  at  the  base  of 
leaflets.  Flowers  dark  purple.  Eacemes  as  long  as,  or  longer  than,  the 
leaves ;  bracts  lanceolate,  longer  than  buds.  Calyx  with  scattered  white 
hairs ;  teeth  short,  triangular.  Pods  spreading,  reticulate,  glabrous^  mar- 
ginate,  straight,  linear,  compressed,  1^  in.  long,  with  10  seeds. 

Salt  range,  2500-6000  ft.  Abundant  in  the  outer  Himalaya  from  HJania  to 
Nepal,  geneiallv  between  2000  and  9000  fL,  descendmg  occasionally  to  1200  ft. 
in  the  Siwalik  mUs.  In  Pangi  on  the  upper  Chenab  between  8000  and  9000  ft;. 
Easia  hills.    The  twi^s  are  used  for  basket-work  and  for  twig-brid^es. 

Of  the  numerous  o&er  shrubs  and  undershrubs  of  this  cenus  which  are  found 
in  North  and  Central  India,  I  will  only  mention :  1.7.  ptuchella,  Boxb.  FL  Ind. 
iiL  382.— Syn.  7.  arbarecuBjoib.  ib.  381 ;  Wight  Ic  t  368  ;  7.  vidacea,  Roxb. 
ib.  380. — ^Yem.  Sakena^  Kamaon.  A  Isoge  snrub,  with  rose-coloured  or  violet 
flowers,  hairy  ;  leaflets  6-10  pair,  obovate-oblong,  obtuse,  or  emarainate ;  bracts 
longer  than  flower-buds,  and  calyx-lobes  triangular.  South  mdia,  Bengal, 
N. W .  India,  ascending  to  6000  ft.  in  ^e  outer  Himalaya.  FL  Jan.-June.  8. 
7.  UrU/olia,  Linn. ;  Boxb.  Cor.  PL  t  196 ;  FL  Ind.  iiL  370 ;  Wight  Ic  t  313  ; 
W.  &  A.  Prodr.  198. — ^Vem.  Torhij  Pb. ;  Bhanara,  Bensal.  A  small  csespitose 
undershrub,  common  throughout  the  plciins  of  India,  with  simple,  linear  leaves 
and  small  globose  l-seeded  pods. 

5.  COLTJTBA,  linn. 

Shrubs  with  imparipinnate  leaves.  Stipules  smalL  Flowens  yellow  or 
reddish,  rather  lai^e,  in  few-flowered  axillary  racemes.  Calyx-teeth  snb- 
'  equal,  or  2  upper  shorter.  Standard  rotundate,  bi-plicate  or  bi-callose  at 
the  base,  shortly  clawed  j  wings  falcate-oblong ;  keel-petals  incurved,  obtuse, 
with  long  connate  daws.  Yexillaiy  stamen  fiiee ;  anthers  uniform*  Ovary 
stipitate  multiovulate ;  style  longitudinally  bearded  above ;  stigma  subapi- 
caL  Pod  membranous,  indObited,  indehisoent  or  opening  at  the  top.  Seeds 
renifonn,  fimiculate. 

1.  C.  neiialensis,  Sims.  Bot  Mag.  t  2622 ;  Bot  Beg.  1 1727.  Nepal 
Bladder  Senna. — Yem.  Braa,  Ladak. 
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A  ahrnb,  with  smooth,  leddish-biown  bark,  and  fiEiscicled  branchlets. 
Leaves  glabrous ;  common  petiole  2-4  in.  long ;  leaflets  7-9,  oval  or  obovate, 
^  in.  long ;  lateral  nerves  indistinct.  Flowers  large,  greenish  yellow,  in 
at^der,  drcHjping  racemes.  Pod  membranous,  inflated,  about  2  in.  long,  hairy. 

Arid  valleys  of  the  inner  Himalaya.  Ladak,  Piti,  Eunawar,  Eamaon  (8000- 
lly500  ft)  FL  July,  Aug.  Hardy  in  England.  The  pods  open  before  they 
ripen  ;  and  in  general  appearance,  also,  the  plant  is  different  from  the  common 
madder  Senna  ((7.  arooreKenSy  Linn.)  It  is  a  subject  for  further  inquiry 
whether  it  is  near  C7.  orientalidj  Miller  ((7.  cruentc^  Alton ;  Boissier  FL  Onent 
iil95). 

6.  SESBANIA,  Fers. 

Herbs  or  small  soft-wooded  trees,  of  brief  duration,  with  abruptly  pin- 
nate leaves,  numerous  deciduous  leaflets,  and  middle  or  large  sized  flowers 
in  axillary  racemes.  Calyx  broad-campanulate,  with  short,  nearly  equal 
teeth.  Petals  distinctly  unguiculate;  standard  largo,  emarginate,  oblong 
or  orbicular ;  wings  oblong.  Stamens  diadelphous ;  anthers  uniform  or 
nearly  so.  Ovary  multiovulate ;  style  glabrous,  incurved ;  stigma  capitate. 
Pod  long,  narrow,  linear,  dehiscent 

Flowers  {  in.  long ;  leaflets  linear-oblong     .        .        ,    1.  S,  csgi^iiaccL 
JHowers  8  in.  long ;  leaflets  oblong       .        .  ,    2,  8.  grandifiora. 

1.  8.  «gyptiaca^  Fers.;  Wight  Ic.  t  32;  W.  &  A.  Frodr.  214; 
Boissier  FL  Orient  ii  193. — Syn.  jEachynomene  Sesban,  linn. ;  Koxb. 
FL  Ind.  iii  332.  Sans.  Jayantij  jaya.  Vem.  Jaity  jhijan,  janjhan^  Fb. ; 
Dhandidifiy  Bohilk. ;  Jayanti^  Beng. ;  Shewarie,  aJieveri,  Dekkan. 

A  soft-wooded  tree,  8-12  ft.  high,  of  a  few  years'  duration.  iN'early 
glabrous,  extremities  and  young  leaves  slightly  pubescent.  Common 
petiole  unarmed,  4-6  in.  long;  leaflets  opposite,  10-20  pair,  on  short 
petioles,  oblong-linear,  |-1  in.  long,  blunt,  with  a  faint  mucro,  the  lowest 
pair  near  the  l^ise.  Eacemes  lax,  6-12  flowered,  nearly  as  long  as  leaves ; 
pedicels  spreading,  longer  than  calyx.  Calyx-teeth  short  triangular. 
Petals  ^  in.  long,  yellow,  or  orange  and  purple.  Pod  6-8  in.  long,  narrow- 
linear,  valves  convex,  torulose;  seeds  20-30. 

Commonly  cultivated  and  naturaUsed  in  many  parts  of  India ;  in  the  Panjab 
88  far  as  Peshawar.  Ascends  to  4CibO  ft  in  the  North- West  Himalaya.  Gulti- 
vated  throughout  the  tropics ;  wild  in  tropical  Africa.  FL  autumn  and  O.S. 
Grown  in  the  drier  parts  ef  the  Dekkan  to  furnish  poles  as  a  substitute  for  the 
bamboo ;  rope  is  made  of  the  bark,  the  wood  is  used  to  boil  Jaggerv,  and  the 
leaves  and  branches  as  cattle-fodder.  On  the  rich  alluvial  banks  of  the  Kistna 
and  Wama  rivers  in  the  Del^kan,  which  are  submerged  during  the  annual  floods, 
it  is  grown  irom  seed  as  an  annual,  attaining  15-20  ft.  in  one  season.  In  the 
Sattara  district  it  is  grown  with  Melia  Azedarach  and  Moringa  pterygovperma 
to  ahade  and  support  the  Betel  vine,  in  thickets  20  ft  high. 

2.  8.  graadiflora,  Fers. — Syn.  AgaH  grandifioray  Desv. ;  W.  &  A. 
Frodr.  215;  JEachynomene  grandifiora^  Boxb.  FL  Ind.  iii.  330.  Sans. 
Vdka,    Vem.  Bama^  Hind. ;  Bitkay  Beng. ;  AgaH,  Tamil 

A  short-lived,  soft-wooded  tree,  attaining  20-30  ft  Nearly  glabrous, 
extremities  and  young  leaves  slightly  pubescent.    Common  petiole  un- 
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anned,  6-9  in.  long;  leaflets  opposite,  on  short  petiolules,  10-30  pairs, 
oblong,  obtuse,  and  often  mucronate,  glaucous,  1-1 J^  in.  long.  Bacemes 
short,  with  2-4  yery  large  flowers,  3  in.  long,  red  or  white.  Calyx 
campanulate,  &om  a  turbinate  base,  with  short,  unequal  teeth.  Standard 
ovate,  rather  shorter  than  the  keel.  Pod  upwards  of  a  foot  long,  ^  in. 
broad,  compressed,  tetragonous. 

Cultivated  in  Southern  and  Eastern  India,  and  in  the  Ganges  Doab.  In- 
digenous in  the  Indian  Archipelago  and  in  North  Australia.  Wood  white,  only 
fit  for  fueL  The  tender  leaves,  pods,  and  flowers  are  eaten  as  a  vegetable,  and 
in  Bengal  the  tree  is  grown  as  a  support  for  the  Betel  plant. 

7.  MILLBTTIA,  W.  &  A. 

Climbing  shrubs,  with  imparipinnate  leaves ;  leaflets  prominently  penni- 
veined.  Flowers  white,  roee,  or  purple,  racemose  or  panicled.  Calyx  tnm- 
cate  or  shortly  toothed,  2  upper  teeth  sometimes  connate.  Standard 
large-spreading  or  reflexed,  shortly  clawed,  with  or  without  basal  calli  or 
auricles ;  wings  oblong,  falcate ;  keel-petals  incurved,  obtuse.  Yexillaiy 
stamen  free  at  base,  connate  with  the  rest  at  the  middle  or  wholly  free ; 
anthers  uniform.  Ovary  multiovulate ;  stigma  small,  terminaL  Pod  from 
linear  to  oblong,  flat  or  thick,  coriaceous  or  woody,  indehisoent  or  tardily 
dehiscent 

1.  M.  anricnlata,  Baker  MSS. — Syn.  Rohinia  maerophyUa^  Eoxb.  FL 
Ind.  iiL  329;  Pongamia  macrophyllay  Graham;  Otosema  macropkyUa^ 
Bentham.    Yem.  Maudh,  Oudh ;  Gonjha,  Kamaon. 

A  large  pubescent  climber,  young  leaves  with  sofb  silky  hairs.  Leaflets 
7-9,  2-6  in.  long,  oblong,  obovate-oblong  or  obovate,  shortly  and  abruptly 
acuminate;  naked  part  of  common  petiole  below  the  lowest  pair  of 
leaflets  equal  to  half  its  entire  length.  Stipules  falcate,  silky-tomentose, 
•^  in.  long.  Flowers  white,  in  slender  axillary  racemes,  about  half  the 
length  of  leaves.  Standard  auriculate  above  the  daw.  Pods  rusty-tomen- 
tose,  flat,  linear,  hard-coriaceous,  4-6  in.  long,  ^  in.  broad. 

Sub-Himalayan  tract,  Sutlej  to  Bhutan,  ascending  to  3500  ft  Oudh  forests. 
Behar.    Satpura  range.    Fl.  April- June. 

To  the  tnbe  of  QcUegecB  belongs  also  Tfphroda  Candida^  DO. ;  W.  &  A. 
Prodr.  210. — Syn.  Robmia  Candida,  Roxb.  Fl.  Ind.  iii.  327.  Vem.  Lehlia^ 
Kamaon.  A  large  shrub  ;  leaflets  10  pair,  lanceolate,  1^-2^  in.  long,  clothed 
with  soft  pubescence.  Flowers  white,  1  in.  long,  in  terminal  racemes.  Pods 
linear,  3-4  in.  long,  ^  in.  broad,  clothed  with  soft,  tawny  tomentnm.  Burma, 
Beng^,  sub-Hima£ayan  tract  to  Sutlej.  Fl.  O.S.  The  leaves  are  employed  to 
poison  fish. 

8.  ABBUS,  Linn. 

Climbing  shrubs,  with  abruptly  pinnate  leaves.  Calyx  truncate,  or 
with  short  teeth.  Standard  ovate,  narrowed  into  a  broad  short  claw, 
more  or  less  adherent  to  the  staminal  tube ;  wings  narrowly  falcate,  ob- 
long ;  keel  longer  and  broader  than  wings,  arcuate.  Stamens  9,  coimate 
in  a  sheath  slit  above,  the  tenth  absent ;  anthers  uniform.  Ovary  sub- 
sessile,  multiovulate;  style  short,  incurved,  beardless;  stigma  capitate. 
Pod  flat,  2-valved,  divided  by  transverse  membranes  between  the  seeds. 
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1.  A.  precatoorins,  Linn. ;  Eoxb.  FL  Ind.  iii  257 ;  W.  &  A.  Prodr. 
236. — Sans.  Chmja,  kdnchi.  Veni.  Oimekij  kmeh,  (the  seed  raJUi,  raMika). 

Nearly  glabrons,  young  parts  with  scattered  adpressed  hairs.  Common 
petiole  2-4  in.  long,  terminating  in  a  bristle.  Leaflets  deciduous,  oppo- 
site, nearly  sessile,  10-15  pairs,  the  lowest  pair  near  the  base,  oblong, 
blnnt,  often  mucronate,  ^f  in.  long ;  stipules  linear-subulate.  Flowers 
rose-coloured  or  white,  fasciculate  on  short  pedicels,  in  dense  axillary 
pedunculate  racemes;  peduncles  2-4  in.  long,  often  leaf-bearing.  Pod 
1-1 J  in.  long,  \  in.  broad,  oblong,  rostrate,  coriaceous,  hairy  when  young. 
Seeds  4-5,  subglobose  or  ellipsoid,  generally  red,  with  a  black  eye  on  the 
hilum,  or  more  rarely  white,  or  black  with  a  white  eye. 

A  climber,  with  a  woody  stem  and  slender  herbaceous  branches,  common  in 
most  forest-txacts  of  the  moister  regions  of  India,  ascending  in  the  Snb-Himala- 
3ran  tract  to  3500  ft.  Fl.  at  the  close  of  the  rains.  The  seeds  are  used  as 
weights  (1^-2  grains)  by  jewellers  ;  the  root  is  a  bad  substitute  for  liquorice 
(the  root  of  Glycyrhiza  gldbroy  Pharm.  Ind.  75). 

9.  EBYTKBIIV'A,  L. 

Trees,  shrubs,  or  herbaceous  undershrubs;  young  branches  often 
prickly.  Leaves  trifoliolate,  the  lateral  leaflets  opposite  ;  stipules  small ; 
stipels  glanduliform.  Flowers  large,  generally  red,  in  fascicles  of  2  or  3, 
forming  axillary  or  terminal  racemes.  Calyx  spathaceous,  truncate,  5- 
dentate  or  bilabiate.  Standard  sessile  or  imguiculate,  much  larger  than 
wings  and  keel.  Stamens  connate  to  the  middle,  the  upper  one  free  or 
connate  at  the  base  with  the  rest ;  anthers  equal.  Ovary  atipitate,  with 
numerous  ovules ;  style  incurved ;  stigma  small,  terminal.  Legume 
stipitate,  narrowed  at  both  ends,  opening  more  or  less  completely  into  2 
valves.     Seeds  ovoid  \  hilum  lateral,  oblong. 

Calyx  spathaceous,  splitting  longitadinally  on  the  upper  side, 

apex  contracted,  5-toothed ;  petals  of  keel  free         .  •     1.  ^.  indica. 

Calyx  campannlate,  bilabiate ;  petals  of  keel  connate     .  ,    2,  E,  stib^osa. 

Calyx  campannlate,  troncate,  indistinctly  toothed;  petals  of 

keel  connate  in  the  middle    •  .  .  .  .    8.  ^.  arboresc&tu. 

1.  E.  indicft.  Lam. ;  Eoxb.  FL  Lid.  iii  249 ;  W.  &  A.  Prodr.  260 ; 
Wight  Ic.  t.  58.  The  Indian  CorcU'tree. — Sans.  Manddra,  Vem.  Pan- 
grcL,  panjiray  pangara. 

Glabrous,  inflorescence  and  young  leaves  clothed  with  stellate  pubes- 
cence. Branches  armed  with  numerous  black  prickles,  petioles  and 
leaves  onanned.  Leaflets  broad-ovate,  short-acuminate,  entire,  from  a 
truncate  or  somewhat  cordate  base,  the  terminal  leaflet  largest,  often  7 
in.  broad  and  6  in.  long ;  lateral  nerves  4-6  on  either  side  of  midrib. 
Eacemes  one  or  several  near  the  ends  of  branchlets,  8-12  in.  long,  project- 
ing hoiizontcJly  at  a  right  angle  from  the  branchlet ;  flowers  numerous, 
laige,  of  a  bright  dazzling  scarlet,  in  fascicles  of  3,  almost  verticillate,  on 
pedicels  ^  in.  long.  Ccdyx  spathaceous,  half  or  one-third  the  length  of 
standard,  contracted  and  5-toothed  at  the  top;  Standard  oblong,  erect, 
nanrowed  into  a  claw,  wings  and  keel  equal  and  conform,  about  4  times 
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Bhorter  than  standard,  petals  of  keel  distinet.  Stamens  monadelphous  at 
base,  higher  np  the  tenth  stamen  distinct  Legame  6-12  in.  long,  cuspi- 
date, protuberant  at  the  seeds,  black  and  wrinkled  when  ripe,  -with.  1-8 
oblong,  smooth,  red  or  purple  seeda 

Cultivated  throughout  India  and  Burma.  Wild  in  Bengal,  Burma,  South 
India,  and  in  the  Gonda  forests  of  Oudh.  Old  leaves  shed  early  in  autumn, 
the  voimg  foliage  issues  in  March  and  ApiiL  Fl.  in  February,  March,  before 
the  leaves  appear ;  pods  ripen  from  May-^Tul^r.    Grows  readily  from  cuttings. 

A  moderate-sized  tree  of  rapid  growth,  with  straight  trunk  and  numerous 
branches,  the  branchlets  armed  with  prickles  to  the  third  or  fourth  year.  Bark 
thin,  ydlowish  or  ^enish  cinereous,  smooth,  shining,  with  longitudinal  whitish 
cracks.  Wood  white,  light  and  soft  (called  Afochi  wood  in  Madras^  much  used 
for  li^ht  boxes,  toys,  scabbards,  trays,  and  planking.  Does  not  warp  or  split, 
vamuhes  well ;  much  of  the  lacquered  ware  of  dinerent  parts  of  India  is  made 
of  it.  Planted  laigelv  in  Bengal  and  South  India  to  support  the  Betel  and 
black'^pepper  vine ;  eiao  in  hedges. 

2.  E.  BQberosa,  Roxb.  L  c.  253  ;  W.  &  A.  Prodr.  260.— Vem.  Ovlruuh- 
iaVy  paridray  thab,  Pb. ;  DatUdhak,  rungra^  rotodnroy  maddra^  N.W.P. ; 
NasiU,  Oudh ;  Pdngra,  C.P. 

Young  branches,  leaves,  and  inflorescence  covered  with  a  soft  tomentum 
of  long  bi-  or  tri-farcate  hairs.  Branchlets  armed  with  scattered,  white, 
shining,  conical  prickles ;  petioles  and  leaves  generally  unarmed,  some- 
times with  a  few  scattered  prickles.  Leaflete  rhomboid,  entire,  under- 
neath  pale  and  tomentose,  or  covered  with  adpressed  hairs.  Eacemes 
1-4,  near  ends  of  branchlete,  4-5  in.  long ;  flowers  scarlet,  in  fascicles  of 
2-3,  on  pedicels  \  in.  long,  smaller  than  those  of  E.  indica.  Calyx  2- 
lipped.  Standard  oblong,  narrowed  into  a  short  daw,  5-6  times  longer 
them  calyx,  more  than  twice  the  length  of  the  keel ;  petals  of  keel  connate, 
broad,  many  times  larger  than  the  minute  falcate  wings.  Stamens  mona- 
delphous. Legume  about  5  in.  long,  cylindrical,  contracted  between 
seeds,  acuminate,  with  2-4  glabrous  black  seeds. 

Common  wild  in  the  Siwalik  tract  and  lower  Himalaya,  from  the  Ravi  to  the 
Sarda,  ascending  to  3000  ft.,  occasionallv  foimd  at  4000  ft.  Oudh,  the  Central 
Provinces,  and  not  uncommon  in  South  India.  Frequently  cultivated.  Old 
leaves  shed  in  Januarv,  voung  foliage  issues  in  March  and  April,  shortly  before 
the  flowers  appear.  Pods  ripen  in  June.  Cuttings,  even  of  large  branches,  take 
root  readily,  and  grow  welL  A  moderate-sized  tree,  40-60  ft.  h^h,  with  an  erect 
trunk,  3-4,  at  times  6  ft.  girth.  Branchlets  shining  grey,  arm3  with  prickles 
to  the  Hmd  year.  Bark  corky,  deeply  cracked,  and  witn  longitudinal  rorrowB, 
the  old  scales  pale  brown,  the  younger  bark  green-coloured.  Wood  white,  soft, 
light,  but  fibrous  and  tough.  Used  extensively  for  scabbards,  sieve-firames,  and 
occasionally  for  planking. 

3.  E.  arborescens,  Eoxb.  Cor.  PL  t  219;  FL  Ind.  iiL  256.— Vem, 
Eungara,  Kamaon. 

Young  parts  clothed  with  short,  soft^  ferroginous  pubescence.  Leaflets 
glabrous  when  full  grown,  broadly  ovate  on  a  cordiftto  base,  entire,  long 
acuminate,  with  5-7  lateral  nerves  on  either  side  of  midrib.  Petiole  twice 
the  length  of  leaflets,  with  a  few  scattered  prickles.    Eacemes  erects  axil- 
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laijy  on  long  peduncles ;  flowers  laige,  of  a  yiyid  scarlet,  in  fescides  of  3, 
eadi  fiiseicle  supported  by  a  deciduous,  ovate  bract;  pedicels  ^  in.  long. 
Calyx  campannfiU^,  truncate,  indistinctly  5-toothed.  Standard  obovate, 
boat-shaped)  daw  ^  in.  long ;  wings  a  little  shorter  than  keel,  obovate ; 
petals  of  keel  free  at  the  base  and  apex,  semiovate.  Legumes  stalked, 
brown-tomentose,  pendulous,  incurved,  cuspidate,  with  2-10  seeds. 

Outer  Himalaya  from  the  Gkuiges  to  Sikkim,  at  elevations  between  4000  and 
6600  ft.  EUida  niUs.  Occasionaily  planted  in  Sindh  and  elsewhere.  A  smdl 
tree,  fl.  Aug.-Oct. 

lliia  is  probably  the  tree  which  Madden  calls  JS.  Hrictd  ;  but  E,  stridOj  Roxb., 
Bedd.  FL  Sylv.  t  175,  with  spathaceous  calyx  and  minute  wings,  is  a  different 
species  of  the  western  coast. 

A  herbaceous  spedes,  E.  resuptnata^  Boxb.  Fl.  Ind.  257,  PI.  Cor.  t.  220,  ia 
found  on  grass-lands  of  the  Himalayan  TeraL  From  a  perennial  undemound 
root-stock,  spring  in  March  short  racemes  with  large  bright  scarlet  nowers, 
calyx  2-lippea,  and  standard  resupinate — ^that  is,  bent  downwards.  After  the 
flowers,  appears  a  short  herbaceous,  leaf-bearing  stem,  which  withers  after  the 
rains. 

10.  FUEBABIA,  DC. 

Twining  shrubs,  with  large  pinnately  trifoliolate,  stipellate  leaves. 
Flowers  blue  or  purplish,  racemose.  Two  upper  calyx-lobes  connate  into 
an  entire  or  bidentate  lip.  Standard  rotundate,  with  basal  auricles ;  wings 
oblong-  or  obovate-fiEJcate,  usually  connate  with  the  nearly  straight  or  in- 
curved keel-petals.  Yexillary  stamen  wholly  free,  or  cohering  with  the 
rest  at  the  middle ;  anthers  uniform.  Ovary  sessile,  multiovulate ;  stigma 
small,  capitellate.  Pod  flat  or  subterete,  continuous,  or  septate  between 
the  seeds,  membranous  or  coriaceous.  Seeds  rotundate  or  transversely 
oblong. 

1.  P.  tuberosa^  DC. ;  Wight  Ic.  t.  412  ;  W.  &  A.  Prodr.  205.— Syn. 
Hedysarum  tuberosum,  Eoxb.  FL  Ind.  iii.  363.  Yem.  Sidli,  aaloJia, 
baddr,  Pb. ;  Btlai  kand^  hilli^  hirdli,  panay  Kamaon. 

A  twining  shrub,  with  woody  tuberded  stems,  running  over  high  trees. 
Loaves  large,  trifoUolate,  pubescent ;  common  petiole  5-8  in.  long ;  leaf- 
lets 4-6  in.  long,  3-5  in.  broad,  ovate,  acuminate,  the  two  lateral  unequal- 
aided.  Flowers  bright  blue,  in  long  panicled  racemes.  Legumes  flat, 
covered  with  long  rusty  hairs,  2-3  in.  long,  2-6-seeded,  much  contracted 
between  the  seeds. 

Sub-Himalayan  tract,  from  the  Indus  to  Sikkim,  ascending  to  4000  ft.  Oudh 
forests.  Bengal,  the  Konkan,  Cauara.  Leafless  during  the  cold  and  hot  season. 
FL  March,  ApnL  The  large  tuberous  roots  are  eaten ;  they  are  also  used  for 
poultices  and  as  a  cooling  medicine ;  from  Kamaon  they  are  exported  to  the 
plains. 

11.  BXTTBA,  Eoxb. 

Trees  or  large  climbers,  with  trifoliolate  leaves.  Leaflets  stipellate,  the 
2  lateral  opposite.  Flowers  large,  orange-coloured,  in  fascicles  of  2-5, 
arranged  in  racemes  or  panicles,  with  Imear,  deciduous  bracts.  Calyx 
silky  inside ;  the  2  upper  teeth  connate  into  a  broad,  entire,  or  emarginate 
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lip.  Standard  oblong,  acute,  without  appendages,  lecunred ;  wings  flcdcate, 
adhering  to  the  keel;  keel  acute,  incurved,  as  long  aA  the  standard  or 
longer.  Upper  stamen  free,  the  others  connate  beyond  the  middle ;  anthers 
uniform.  Ovary  sessile,  or  shortHstipitate ;  style  long,  curved,  not  bearded. 
Legume  short-stalked,  oblong  or  broad-^linear,  coriaceous,  1-seeded  and 
2-valved  at  the  top,  flat,  indehiscent  below. 

A  tree  ;  pedicels  twice  the  length  of  calyx        •        .        ,      \,  B,  frondMO^ 
A  climber ;  pedicela  three  times  the  lei^th  of  calyx  2.  B.  mtperha. 

1.  B.  frondosa,  Eoxb.  Cor.  PL'  t.  21  j  FL  Ind.  iiL  244 ;  W.  &  A. 
Prodr.  261 ;  Bedd.  FL  Sylv.  t  176.— Sans.  Palasa,  Vem.  Dhak,palds, 
chichra,  Korth  India;  Chtdcha,  Bandelkhand;  Chmla,  paldSf  purshOj 
C.P.;  Kdkria,  khahra,  khakro,  Banswara  and  Panch  MeliaLs;  Mur-marra, 
Gronds,  Satpura. 

Young  parts  downy  or  tomentose  with  soft  simple  hairs.  Stipules 
linear-lanceolate,  stipels  subulate,  both  tomentose  and  deciduous.  Leaflets 
coriaceous,  hard,  clothed  with  adpressed  hairs  beneath,  and  a  few  scat- 
tered hairs  above,  emarginate,  or  rounded  at  the  top,  the  terminal  leaflet 
broadly  obovate  from  a  cuneate  base,  generally  as  long  as  broad,  4-6  in. 
long,  the  lateral  leaflets  oblique-ovate,  smaller ;  lateral  nerves  4-8  on  either 
side  of  midrib,  joined  by  numerous  prominent  reticulate  veins.  Flowers 
fasciculate,  in  rigid  racemes,  pedicels  twice  the  length  of  calyx.  Branches 
of  inflorescence,  bracts,  and  calyx  densely  clothed  with  soft  ferruginous 
hairs.  Legumes  pendulous,  tomentose,  4-6  in.  long,  1^-2  in.  broad;  seed 
oval)  flat,  smooth,  brown  1  ^  in.  long,  1  in.  broad. 

A  common  tree  throughout  India  and  Burma,  the  Jhelam  river  its  north- 
western limit.  Ascends  to  3000,  occasionally  to  4000  ft.  in  the  N.W.  Himalaya. 
Often  gregarious.  Thrives  on  the  stiff  black  soil  of  Central  India  and  the 
Dekkan,  and  on  saline  soils  of  the  Panjab.  The  old  leaves  shed  in  Feb,  the 
young  folia^  issues  in  April,  May,  usually  preceded  by  the  scarlet  flowers.  The 
tree  in  full  bloom  presents  a  striking  spectacle,  like  fire  on  the  horizon.  The  fruit 
ripens  in  June,  July.    Inhabits  the  open  country,  not  found  in  thick  forests. 

A  moderate-sized  tree,  40-50  fb,  higD,  with  a  crooked,  often  irregular  trunk, 
6-8,  at  times  10-12  ft.  cirth,  and  few  crooked  branches.  In  N.W.  India  often 
kept  down  as  a  shrub  by  constant  lopping.  Bark  ^  in.  to  1  in.  thick,  spongy, 
inner  substance  fibrous,  outside  grey  or  lignt-brown,  rough,  undulated.  Wood 
coarse  and  open-grained,  with  prominent  medullary  rays  ;  weight  31-36  lb.  per 
cub.  ft.  Its  transverse  strength  P.»335  (Kyd).  Not  durable  except  under 
water,  readily  eaten  by  insects.  (Said  to  oe  durable  in  Chizerat.)  In  North- 
West  India  used  for  well-curbs  and  piles.  The  bark  of  the  root  yields  a  fibre, 
used  for  caulking  boats  on  the  Ganges  and  other  rivers,  also  for  slow-matches  and 
coarse  cordage. 

From  natural  fissures  and  incisions  made  in  the  bark,  issues  during  the  hoi 
season  a  red  juice,  which  soon  hardens  into  a  ruby-coloured,  brittle,  astringent 
gum,  similar  to  kmo,  and  sold  as  Bengal  Kino  (Pnann.  Ind.  74).  In  Oudh  xnd 
throughout  Central  India,  lac  is  collected  on  the  branchlets  of  this  tree  ;  the 
insect  is  often  propagated  by  cutting  a  branch  with  the  coccus  on  it,  and  fixing 
it  on  a  fresh  tree. 

The  leaves  are  used  as  plates,  instead  of  paper  to  wrap  up  parcels,  and  they 
are  given  as  fodder  to  buffaloes.  The  flowers  {Kdsu,  North  India ;  KisUy 
Guzerat)  are  collected,  and  made  (with  alum)  into  the  fleeting  yellow  dye 
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used  in  the  Holi  festival ;  they  are  also  used  medicinally.     The  seeds  are 
given  as  purgative  and  anthelmintic,  mostly  in  veterinary  practice. 

2.  B.  Baperba,  Eoxb.  Cor.  PL  t  22 ;  FL  Ind-  iii  247. 

A  gigantic  dimber,  stems  as  thick  as  a  man's  leg.  Leaflets  membranous, 
acuminate,  the  termi^  6-15  in.  long,  lateral  oblique,  smaller,  flowers 
larger  than  those  of  B.  frandosa^  of  a  gorgeous  orange-colour,  on  pedicels 
3  times  the  length  of  calyx,  in  lax  paniculate  racemes. 

Forests  of  Banna,  Bengal,  Ondh,  the  Circars,  the  northern  Eonkan,  and  the 
Dehia  Doon.    FL  March.    Yields  kino  like  the  preceding  species. 

12.  SPATHOLOBUS,  HasskarL 

Large  climbers,  with  trifoliolate  leaves ;  leaflets  stipeUate,  the  2  lateral 
oppoeita  Flowers  small,  white,  purple,  or  pink,  numerous,  fasciculate 
on  the  branches  of  large  compound  panicles,  with  small,  narrow  bracts 
and  bractlets.  Calyx  4-dentate,  the  2  upper  teeth  connate  in  1.  Stan- 
dard broad-ovate  or  orbicular,  obtuse,  without  appendages,  longer  than 
keel ;  wings  obliquely  oblong,  free ;  keel  obtuse,  nearly  straight,  shorter 
than  wings.     Stamens,  ovary,  and  legume  like  Butea. 

1.  8.  Boxbnrghii,  Benth. — Syn.  Bviea  paroiflora,  Roxb.  Fl.  Ind.  iii. 
248 ;  W.  &  A  Prodr.  261 ;  Wight  Ic.  t  210.— Vem.  Mvla,  imvla, 
N.W.P. 

Liflorescence,  calyx,  petioles,  and  under  side  of  leaflets  pubescent.  Leaf- 
lets obovate,  acuminate,  longer  than  broad,  6-8  in.  long;  lateral  nerves  6-8, 
arcuate,  anastomosing  by  intramarginal  veins.  Flowers  whitish,  in  fas- 
cicles of  3,  in  large  terminal  and  lateral  panicles,  pedicels  as  long  as  calyx. 
Teeth  of  c»alyx  nearly  as  long  as  tube.  Standard  twice  the  length  of  calyx, 
ematginate.  Legumes  4-5  in.  long,  1  in.  broad,  on  a  distinct  pedicel,  1  in. 
long,  seed  part  tomentose. 

A  powerful  climber,  common  in  the  forest^  of  Burma,  Bensal,  Oudh,  and  the 
Sub-Himalayan  forests  as  far  as  the  Jumna  river.  Also  in  the  Circars  and  the 
soQthem  part  of  the  Eonkan.  One  of  the  principal  climbers  in  the  Oudh  Sal 
loiestSL    Fl.  Dec,  Jan. ;  £r.  ApriL 

Several  large  and  remarkable  forest-weeds  belong  to  the  genus  Flemingiay 
which  is  generally  classed  under  Fhaseolece :  1.  F,  Ghappar,  Ham.,  and  2.  F. 
girobilifera.  Brown  (Hedvsarum  etrobUi/erum,  Roxb.  FL  Ind.  iii  360),  with 
simple  leaves,  those  of  the  former  lonc^-petiolate,  cordate,  those  of  the  latter 
ovate,  on  shoit  petioles.  Both  species  nave  spikes  with  large  membranous  in- 
flated bract&  enclosing  the  flowers.  F.  ttrobilifera  is  common  throughout 
India,  and  often  attains  8  ft  The  leaves  are  used  for  thatching.  F.  fnUiculoiOj 
Walk,  is  a  suifruticose  variety  of  strdbilifera  in  the  North- West  Himalaya.  F. 
Chappar  is  found  in  Burma,  Bengal,  Qorakhpur,  and  the  sub-Himalavan  tract 
to  the  Jumna.  Three  other  species  have  trifoliolate  leaves, — ^viz.,  3.  JP,  lineata, 
Roxb.  FL  Ind.  iii  341,  common  nearly  throudhout  India,  flowers  inpaniculate 
xaeemes,  with  small  bracts  ;  4.  F.  con^e^to,  Roxb.  Fl.  Ind.  341,  W^ht  Ic.  t. 
390,  which  is  closely  allied  to,  if  not  synonymous  with,  F.  semiaUxtOy  Roxb., 
Wight  Ic  t.  326,  common  nearly  throughout  India,  flowers  in  dense  axillary 
biacteate  spikes;  and  5.  F.  involticrata,  Benth.  in  PL  Junghuhfi.  246,  sub- 
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HimalajFan  tract  from  ABsam  to  Eamaon;  flowers  in  gubflessile  heads  with 
laige  tomentosei  ovate-lanceolate  bracts. 

13.  CBOTAT.ARTA,  linn. 

Herbe  or  shrabs,  with  simple  or  digitately  3-foliolate  (rarely  5-7-f61io- 
late)  leaves.  Stipules  free  or  decurrent,  sometimes  small  or  none.  Floweis 
yellow  blue  or  pnrpliah,  usually  in  terminal  or  leaf-opposed  racemes. 
Calyx-lobes  distinct,  or  calyx  more  or  less  bilabiate.  Standard  orbicular 
or  ovate,  usually  callous  at  base,  shortly  clawed ;  wings  obovate  or  oblong ; 
keel-petals  beaked.  Stamens  monadelphous  in  an  open  sheath ;  anthers 
unequal,  alternately  basifixed  and  versatile.  Ovary  2-oo-ovulate;  style 
bearded.     Pod  globose  or  oblong,  tuigid,  2-valved. 

1.  0.  BnrhiA,  Hamilton;  Benth.  in  London  Journal  of  Botany,  ii  (1843) 
474 ;  Boissier  Fl.  Orient,  ii  26. — ^Yem.  St8,  mssdi,  meini,  pok^  Trans- 
Indus;  Khspy  hhip,  khippif  buia,  bhcUa,  but,  Pb. ;  Ldfhia,  khar^cm^ 
kauridla,  Harriana,  Delhi. 

An  erect  or  procumbent  shrub,  with  slender,  close-set  entangled  brancheSy 
flexible  and  rush-like  when  young,  stiff  and  rigid  when  old.  Leaves  small 
and  scanty,  oblong  or  linear,  generally  less  than  |  in.  long,  more  or  lees 
pubescent.  Flowers  yellow  with  red  veins,  on  short  pedicels,  £u  apart 
in  long  racemes,  forming  terminal  rigid  divaricate  panicles.  Logome 
short,  villous,  l-3-€eeded,  twice  the  length  of  calyx. 

Common  in  the  plains  of  Sindh  and  the  Panjab,  Peshawar  valley,  in  drj 
sandy  places.  FL  Nov.-March.  Bopes  are  made  of  it  in  the  Panjab,  and  it  is 
browsed  by  cattle. 

Crotalaria  juncea,  Linn. ;  Roxb.  Cor.  PL  t  193 ;  Fl.  Ind.  iu.  269. — Saii& 
Sana.  Vem.  Saniif  tanni  (IVmut,  Bombay).  The  well-known  Indian  hemp ; 
is  cultivated  throughout  North-West  India  for  its  fibre.  Several  other  lai^ 
herbaceous  species  of  Crotalaria  are  common  weeds  in  the  forests. 

U.  ATiHAGI,  Desv. 

Calyx  campanulate,  with  5  small  acute  teeth.  Petals  unguiculate,  daws 
nearly  as  long  as  calyx ;  standard  broad ;  keel  blunt.  Stamens  diadelph- 
ous,  anthers  imiform.  Ovary  linear,  sessile ;  style  filiform,  incurved.  Pod 
linear,  generally  moniliform,  contracted  between  seeds,  rarely  continuous. 

1.  A.  Mauromm,  Desv. ;  W.  &  A.  Prodr.  232.  —  Syn.  Hedyscerum 
Alhagij  Willd. ;  Roxb.  FL  Ind.  iii.  344.  The  Oamelrthom.  Vem.  JatoasOy 
jewussij  jawd,  jawdriy  jawduL     (Kas,  Sindh.) 

A  small,  nearly  glabrous  shrub,  extremities  pubescent;  aimed  with 
numerous  axillary,  spreading  spines,  |-1  in.  long.  Leaves  simple,  short- 
petiolate,  oblong,  coriaceous.  Flowers  red,  on  fiSiort  slender  pedicels,  1-6 
from  the  axillary  spines.     Pod  about  1  in.  long,  straight  or  feJcate. 

Widely  spread,  from  Greece  and  Eg3rpt  through  Western  Asia  and  A&hania- 
tan  to  the  plains  of  North- Western  India ;  extending  east  as  fiir  as  Mongbir 
on  the  Ganges,  and  south  to  the  Southern  Mahratta  country.  Also  in  Guzerat 
and  the  Konkan.  Generally  found  in  dry  barren  places.  FL  March,  ApiiL  ; 
fr.  ripens  August. 
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Camels  delight  in  it  as  fodder.  In  Guzerat,  Sindh,  and  the  Southern  Panjab, 
screens  (tatties)  employed  daring  the  hot  winds  are  made  of  it.  Near  Kandahar 
and  Herat  manna  is  loond  and  collected  on  the  bushes  at  flowering  time^  after 
the  spring  rains. 

15.  DSSMODIUM,  Desv. 

Shmbs  or  herbs,  with  trifolioLite  or  unifoliolate  stipellate  leaves.  Calyx 
campanulate  or  turbinate.  Corolla  exserted ;  standard  broad ;  wings  more 
or  less  adhering  to  the  keel ;  upper  stamen  entirely  or  partially  tree ;  style 
incurved ;  stigma  minute,  capitate.  Pod  usually  articulate,  the  articula- 
tions flat,  l-seeded,  rarely  splitting  open  at  the  upper  suture. 

Leaves  3-foliolate ;  bracts  snbulate Z>.  tUiasfolium, 

Leaves  3-foliolate ;  bracts  orbicular,  foliaceoos  .        .        .     D.  ptUchdlunu 
Leaves  l-foHolate,  ovate,  softly  toineutose         .        ,        ,     D,  latifolium, 

1.  D.  tiliafolium,  Don.— Syn.  D.  nutans,  Bot.  Mag.  t.  2867;  D. 
argenUum^  WalL  Vem.  Sambar,  aammavy  shamru,  shambar,  ehamra, 
chamydry  chamkdt,  chamkul,  martan,  matta,  vaardra,  gv/r  kats,  gurshagal, 
pf%  mugSf  chUi  mttet,  kali  must,  murt,  laber. 

A  large,  somewhat  diffuse  shrub,  with  trifoliolate  leaves.  Branchlets, 
inflorescence,  pods,  and  leaves  greyish  tomentose  or  canescent.  Leaflets 
broad-ovate  or  obovate  from  cuneate  or  rounded  base,  often  mucronate, 
with  4-6  pair  of  prominent  lateral  nerves,  green  and  glabrescent  above, 
doihed  beneath  with  a  matted  tomentum  of  whitish  silky  hairs,  terminal 
leaflet  largest,  2-5  in.  long.  Flowers  red,  on  slender  pedicels,  longer  than 
calyx,  fasciculate,  in  spreading  terminal  panicles,  with  long  drooping 
br^iches ;  bracts  subulate,  bractlets  setaceous,  at  the  base  of  calyx.  Pods 
2-3  in.  long,  \  in.  broad;  joints  6-10,  somewhat  longer  than  broad. 

Common  outer  Himalaya  from  the  Indus  to  Nepal,  3000-9000  ft.  FL  June- 
Sept.  Bark  flbrous,  ropes  are  made  of  it  which  are  strong  but  not  durable.  In 
Kulln  and  Kunawar,  paper  and  pasteboard  for  the  Buddhist  monasteries  in 
Tibet  is  made  of  the  bark  (H.  Cle^ozn).    The  branches  are  browsed  by  cattle. 

2.  D.  pnlchelliiin,  Benth. — Syn.  Hedyearum  putchaUura,  Linn. ;  Boxb. 
FL  Ind.  iii.  361;  Dicerma  puUMlum,  DC;  W.  &  A.  Prodr.  230; 
Wight  Ic.  t  418. 

An  erect  pubescent  shrub.  Leaves  trifoliolate,  leaflets  ovate,  obtuse, 
the  terminal  4-5  in.  long,  more  than  twice  the  size  of  the  lateral  ones. 
Stipules  subulate,  with  long  bristly  points.  Flowers  in  terminal  and 
axillary  spiciform  racemes,  the  flowers  in  the  axils  of  2-foliolate  bracts, 
the  common  petiole  terminating  in  a  long  bristle,  the  two  lateral  leaflets 
orbicular,  enclosing  the  flower.     Pod  generally  with  2  joints. 

South  India,  Bengal,  Burma,  Oudh,  and  Gorakhpur,  particularly  in  the  Sal 
forests.    FL  RS. 

3.  D.  latifolinin,  DC;  W.  &  A.  Prodr.  223;  Wight  Ic.  270,— Syn. 
Hedysarum  latifolium,  Boxb.  FI.  Ind.  iii.  350. 

A  shrub  with  a  short  woody  stem  and  spreading  branches.     Leaves  uni- 
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foUolate,  broad-ovate,  4-5  in.  long,  with  an  obtuBe  or  coidate  base,  rough 
above,  soft-tomentose  beneath.  Stipules  semicordate,  cuspidate.  Flowers 
bright  purple,  in  axillary  and  terminal  racemes.  Pods  4-5  jointed,  hairy 
with  stiff  hooked  haiis. 

Bengal,  Ceylon,  Banna.    Oudh  forests.    Kamaon.    FL  C.S. 

This  genus  comprises  numerous  other  shrubs  and  undershrubs  within  the 
range  of  this  Flora,  of  which  the  following  are  the  more  common  kinds : — 3imple 
leaves  have :  1.  A  triquOrfim,  DC. ;  W .  &  A.  Prodr.  224  (^edys.  tnq.y  Boxb. 
iii.  347} ;  with  broadlv  wii^ged  petioles.  2.  D,  gangeticum,  DC. ;  Wi^ht  Ic.  271 
(Hedys,  ganget,,  Roxb.  iii  349) ;  with  ovate,  acute  leaves.  Tiifoliolate  leaves 
have :  3.  D,  Jlorihundum,  Q.  Don. — Syn.  D.  muUiflorumy  DC.  2>.  dubiufnj 
Bot.  Reg.  t  967 ;  Bot  Msjg.  t.  2960.  4.  ^D.  oxyphylluniy  DC,  leaves  and  pods 
nearly  ^abrous ;  pods  reticulate.  6.  D,  condnnum^  DC.  (/>.  pendulumj  WalL 
PL  As.  rar.  t  94),  leaflets  oblong,  with  marked  lateral  nerves,  ascends  to  7000  ft. 
in  the  North- West  Himalaya.  6.  D,  ayrans,  DC;  Wight  Ic  t.  294  {EecL  gyrans^ 
Roxb.  iii  351) ;  lateral  leaflets  smaJl,  very  sensitive,  showing  a  rotatory  motion 
during  the  day. 

16.  OUGBIITEA,  Benth. 

Tree  with  trifoliolate  leaves,  and  large  stipellate  leaflets,  the  2  lateral 
opposite.  Stipules  free,  deciduous.  Flowers  white  or  pale  rose-coloured, 
on  slender  pedicels,  2  or  3  from  one  point,  in  short  &sciculate  racemes  on 
the  old  wood.  Bracts  small,  scaly ;  small  persistent  bractlets  under  the 
calyx.  Calyx  indistinctly  2-lipped,  upper  lip  emarginate  or  bidentate. 
Standard  nearly  orbicular,  short-clawed.  Wings  conform  to  and  equal  to 
the  keel,  slightly  adhering  to  it.  Stamens  connate  to  beyond  the  middle, 
one  quite  free ;  anthers  equal.  Ovary  sessile,  with  numerous  ovules ;  style 
incurved,  subulate;  stigma  capitate,  terminaL  Pod  linear-oblong,  flat, 
veined,  contracted  between  the  seeds,  scarcely  dehiscent.  Seeds  2-5, 
flat 

1.  0.  dalbergioides,  Benth.— TAB.  ZXIII.— Bedd  Fl.  Sylv.  t  36. — 
Syn.  Dcdlmrgia  Ocjeineruis,  Roxb.  FL  Ind.  iii.  220;  Wight  Ic  t.  391. 
Sans,  Tinisa.  Vem.  Sannan,  sdndan,  chdndan,  Ph.,  N.W.P. ;  Shat^jcm, 
pdnan,  Oudh ;  Tinea,  tinnas,  tiwaa,  tewas,  dhewaa,  C.P. ;  Ser-marra, 
Gondi  ;  Tunnia,  Banswara ;  Tdus,  Khandeish  Dangs. 

Pubescent,  terminal  leaflet  broad-oval,  2-6  in.  long,  lateral  oblique-oval, 
1^-3  in.  long ;  edge  undulate,  shaUow-crenate,  4-8  prominent  main  nerves 
on  either  side  of  midrib. 

A  common  tree  in  Central  and  Northern  India,  as  far  as  the  Oodavery  on  the 
east  side  and  Canara  on  the  west  side  of  the  Peninsula.  In  the  outer  Himalayan 
forests  from  the  Great  Gkmdak  river  to  the  Sutlej,  ascending  in  the  valleys  to 
4000,  and  in  places  to  6000  ft.  The  Jhelam  appears  to  be  its  north-western 
limit^  but  it  is  scarce  between  that  river  and  the  »utlej.  Its  southern  and  eastern 
limits  require  further  inquiry.  It  is  found  in  the  Oudh,  Gorakhpur,  Godavery, 
and  Canara  forests.  The  old  leaves  are  shed  in  Jan.  and  Feb.,  the  new  foliage 
comes  out  in  April,  May.  The  flowers  appear  before  the  leaves  are  fully  out, 
from  March-May. 

A  middle-sized  tree,  20-40  ft.  high,  with  a  short,  crooked,  and  often  gnarled 
trunk,  3-6  ft,  occasionally  7-8  ft.  girth.  Bark  cinereous  or  dark  brown,  with 
long  perpendicular  and  short  cross-fissures,  brittle  corky  scales  peehng  oflE!. 
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Sapwood  amall,  heartwood  yaries  firom  light-greemah  brown,  with  yellow  tinffe, 
to  dark-red  brown.  It  is  cloBe-grained,  hard,  tlie  cub.  ft.  weighs  57-^0  lb., 
Strong,  toughy  and  durable  ;  takes  a  beautiful  polish.  Much  yalued  for  agricul- 
tural implements,  wheels,  nayes,  furniture,  also  for  building.  Combs  are  caryed 
of  it 

An  astiincent  red  gum  exudes  from  incisions  in  the  bark.  The  bark  is 
pounded  ana  laigely  used  to  intoxicate  fish.  Twigs  much  lopped  as  cattle- 
lodder.  In  places  oifficult  of  access,  tall  and  well-grown  specimens  are  occa- 
rionallj  met  with,  but  most  older  trees  haye  been  mutilated  bj  lopping  and 
stripping  off  the  bark. 

To  the  tribe  of  ffedysarece  belongs  jEschyrwrnene  aspera,  Linn. ;  Wight  Ic.  t 
299. — Sm  Hedysarum  Utgenarium^  Roxb.  Fl.  Ind.  iiL  366.  Yem.  Sola^  Phut- 
SolcL  A  large  per^uual  water-plant,  with  thick  stems  mainly  composed  of  light 
white  pith,  which  Lb  made  into  toys,  floats,  and  Solah  hats,  myaluable  as  a  pro- 
tection against  the  sun.    Abundant  in  tanks  and  marshes  in  Bengal. 

Brya  Ebemu,  DC.,  Bot  Mag.  t  4670,  the  creen  or  West  Indian  Ebony,  a 
small  tree  with  orange-coloured  flowers,  and  dark  green,  nearly  black  heartwood, 
of  Jamaica  and  Cuba,  also  belongs  to  this  tribe. 

17.  DALBEBGIA,  Linn.  fil. 

Trees  or  climbers,  with  alternate,  imparipinnate  leayes,  without  stipels ; 
leaflets  alternate.  Flowers  small,  white,  lilac  or  purple,  in  dichotomous 
or  iiregolarly  branched  panicles;  bracts  and  bractlets  small.  Calyx 
5-dentate,  the  lowest  anterior  tooth  generally  longer.  Standard  ovate  or 
orbicular ;  wings  oblong,  as  long  as  standard ;  keel  obtuse,  shorter  than 
standard,  its  petals  connate  at  the  top.  Stamens  either  diadelphous,  the 
10th  stamen  &ee,  or  monadelphous,  with  9  or  10  stamens,  or  equally  dia- 
delphous, with  2  bundles  of  5  stamens  each,  and  the  vagina  slit  below  as 
well  as  above ;  anthers  small,  erect,  didymous,  the  ceHs  back  to  back, 
attached  to  the  end  of  the  filament,  opening  by  diverging  or  divaricate 
slits,  or  with  a  short  slit  at  the  top.  Ovary  stipitate,  with  few  ovules ; 
style  short,  incurved,  with  a  small  terminal  stigma.  Legume  like  a 
samara,  oblong  or  linear,  flat,  thin,  indehiseent,  with  1  or  a  few  seeds. 
Seeds  reniform,  flat. 

Trees  ^  erect  shrubs ;  stamens  9  or  10,  monadelphous. 

Shrubs  or  small  trees ;  panicles  regularly  dichotomous  .        .1.2).  rimoia. 
Laige  trees ;  panicles  not  dichotomous. 
Leaflets  obtuse  or  emargiiiate ;  flowers  pedicellate  .     2.  D.  IcUifolia. 

Leaflets  acuminate ;'  flowers  sessile 8.  2>.  Sissoo. 

Trees ;  stamens  1(^,  eaually  diadelphous. 
Leayes  with  letiemate  yenation,  without  prominent  lateral 
neryes ;  petals  and  stamens  insetted  in  the  middle  of  the 

calyx-tube 4.  2).  pa$ticulat(t. 

Leaves  with  prominent  parallel  lateral  nerves ;  petals  and 
stamens  inserted  at  the  base  of  calyx-tube. 
Leaflets  11-15;  panicles  lax;  the  3  anterior  calyx-teeth 

acute,  the  2  posterior  obtuse 6.  D.  lanceolaria. 

Leaflets  18-19 ;  panicles  compact ;  4  calyx- teeth  obtuse,  the 

5th  longer  and  subacute 6,  D.  hircina^ 

Climbing  shrubs ;  stamens  10,  equally  diadelphous  .  .     7.  D.  vdttbiKM, 

Several  valuable  South  American  timber-trees  belong  to  this  genus.  Of  the 
principal  varieties  of  Rosewood  exported  from  Rio  Janeiro,  the  two  finest  are  sup- 
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plied  by  species  of  Dalberauif  chiefly  by  D.  nigrat  classed  in  the  same  section 
as  the  Inaian  Stssoo  and  ilaekwood  (Bentham,  Synopsis  of  Dalbei^esB,  linn. 
Soc.  Jour,  iv.,  SuppL  6). 

1.  D.  rimosa,  Roxb.  Fl.  Ind.  iii  233 ;  Wight  Ic.  t  262. 

A  large  shrub  pr  small  tree,  glabrous.  Leaflets  5-9,  oval,  2-3  in.  long, 
acute  at  both  ends,  with  numeroufl,  prominent,  parallel  nerves.  Panicles 
terminal  and  axillary,  lax,  regularly  dichotomous;  flowers  on  short  pedicels, 
small,  less  than  ^  in.  long.  Calyx  supported  by  2  obtuse  bractlets,  cam- 
panulate,  all  teeth  obtuse,  shorter  than  the  tube.  Claws  of  petals  veiy  short 
Stamens  10,  monadelphous.  Ovary  short-etipitate,  ovules  1-2.  Legume 
2-3  in.  long,  1  in.  broad  or  less,  1 -seeded. 

Sikkim  Terai,  Assam,  Easia  hills,  and  Silhet  Also  in  the  Siwalik  tract  and 
outer  Himalaya  west  to  the  Jumn%  ascending  to  4000  ft,  J.  L.  S.  FL  March, 
April ;  seed  npens  Nov.,  Dec 

2.  D.  latifoUa,  Roxb.  Cor.  PL  t  113;  FL  Ind.  iil  221 ;  W.  &  A 
Prodr.  264;  Wight  Ic  t.  1166;  Bedd.  FL  Sylv.  t  24.  The  Blackwood 
or  Rosewood  tree  of  Southern  India. — Vem.  Sitidl,  Oudh ;  Sdksal,  Sitwlj 
Mirzapore  distr. ;  Shtsham,  Banswara ;  sirras,  eirsa^  atssUy  aissu,  Mandla 
and  Chindwara  distr.  of  C.P. ;  Biti,  Can. 

A  large  glabrous  tree,  with  dark-purple  heartwood.  Leaflets  3-7,  generally 
5,  alternate,  broad-obovate  or  orbicular,  obtuse  or  emarginate.  Flowers 
greenish  or  yellowish  whito,  on  slender  pedicels  as  long  or  nearly  as  long 
as  the  calyx-tube,  in  axillary,  branched,  and  divaricating  panicles.  Calyx- 
segments  oblong  or  ovate,  obtuse.  Stamens  9,  all  united  in  a  sheaih, 
open  on  the  upper  side.  Ovary  glabrous,  with  5  ovules ;  style  slender, 
nearly  as  long  as  ov^ry ;  legume  oblong-Hnear  or  oblong-lanceolate,  1-4- 
seeded. 

Dry  forests  of  South  and  Central  India,  frequently  associated  with  Teak  and 
Bamboo  in  South  India,  also  in  the  evercreen  forests  ^Bedd.),  extending  north  to 
the  Satpura  range,  Bandelkhand,  and  uie  Malwa  plateau  (Bassi  in  Meywar). 
Also  in  the  Anoamans,  in  lower  Bengal,  Behar,  in  Sikkim  at  the  foot  of  the 
Himalaya,  and  ^scarce  and  small)  in  the  Baiaitch  and  Gonda  forests  of  Oudh, 
along  the  base  oi  the  hills.  Old  leaves  are  shed  Feb.,  March,  new  leaves  appear 
in  ApriL  The  flowers  appear  with  the  young  foliage,  or  before  the  old  Iea?eB 
fall ;  the  pods  ripen  from  Oct-Feb. 

In  South  India  and  the  Godavery  forests  (Ahiri),  a  large  tree  60-80  ft  high, 
with  an  erect,  but  not  generally  straight  or  regular  trunk  to  20  fL  girth,  in 
North  India  a  moderate-sized  or  small  tree.  Nimierous  thick  branches,  spread- 
ing into  a  large  shadv  crown.  Branchlets  giey>  bark  of  trunk  ^1  in.  thick, 
cinereous,  less  rough  tnan  the  bark  of  ^issoo.  Foliage  fine  glossy  dark  green. 
Coppices  well,  and  propagates  itself  readilv  by  self-sown  se^  Easily  raised 
from  seed,  but  of  slow  ^wth,  especially  while  young ;  6-9  rings  per  in.  of  radina. 

Sapwood  lar^,  whitish ;  heartwood  with  an  irregular  outline,  from  deep  nut- 
brown  to  blackish  purple,  with  white  or  purplish  veins  and  streaks  of  bghter 
colour,  and  small  whitish  specks ;  fine-grained,  strong,  and  heavv.  The  aver- 
age weight  of  seasoned  Blackwood  fluctuates  between  50  and  5468  lb. ;  the  low^ 
figure  is  that  given  by  Skinner,  and  the  higher  is  the  result  of  Baker's  experi- 
ments made  with  Malabar  wooid.  In  the  Central  Provinces  list,  however,  the 
weight  is  given  at  66  lb.     The  average  value  of  P.  ranges  between  722  and 
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1104,  and  may  be  taken  at  950.  Old  trees  are  often  hollow,  and  have  ring- 
ahakeB.  When  firesh-sawn,  the  wood  has  an  agreeable  smelL  Much  valued 
for  f umitnre.  Combs  and  a  great  variety  of  ornaments  are  carved  of  it  Largely 
lued  for  yokes,  cart-wheeb^  plon^  and  other  amcultural  implements,  knee- 
timben  of  boats,  and  for  construction,  also  for  spokes  and  fellies  of  gun-carriage 
wheels.    In  Oudh  the  tree  is  pollarded  for  cattle-fodder. 

3.  D.  SiBsoo,  Eoxb.—Tab.  XXIV.— FL  Ind.  iii.  223 ;  W.  &  A. 
ftodr.  264;  Bedd.  ¥1  Sylv.  t.  26.  The  Sissoo  fre«.— Sans.  Siusapa. 
Vera.  Sfmham^  sis8u,  throughout  ^orth  India;  Sheway  Pushtu;  Talif 
Mfedar,  shJn^  ^iOy  nelkar^  Pb. ;  Sisadi,  Oudh. 

A  laige  tree  with  brown  heartwood.  Young  parts  pubescent  or  tomen- 
tofle.  Leaflets  3-5,  alternate,  broad-ovate,  acuminate,  glabrous  when  old. 
Flowers  yellowish  white,  nearly  sessile,  in  unilateral  spikes,  which  are 
ananged  in  short  axillary  panicles;  ramifications  of  inflorescence  and 
calyx  pilose.  Stamens  9,  idl  united  into  a  sheath,  open  on  the  upper 
side.  Ovary  on  a  long  stalk,  pubescent ;  style  very  short,  much  shorter 
than  the  ovary;  stigma  large;  legume  linear-lanceolate,  generally  2-3- 
aeeded. 

The  Sissoo  tree  is  indigenous  in  the  sub-Himalayan  tract,  and  in  the  outer 
Himalayan  valleys,  from  the  Lidus  to  Assam,  ascending  to  3000,  and  at  times 
to  5000  fi  Gtoerally  gr^|ariouB,  mostly  on  sand  or  cravel  along  the  banks  of 
rivets  or  on  islandsy  exten£ng  50-100  miles  into  the  plains.  Believed  to  be  indi- 
genoos  also  in  Guzerat,  Bel  achistan,  and  Central  India.  I  have  never  seen  it  really 
vild  outside  the  sub-Himalayan  belt  Cultivated  and  often  self-sown  through- 
oat  India;  thrives  best  on  light  soil,  and  requires  a  considerable  amount  of 
nKHstnre.  The  old  leaves  turn  reddish  brown,  and  begin  to  fall  in  December, 
Vat  continue  to  be  shed  up  to  February,  when  the  young  foUage  comes  out, 
continoing  until  ApriL  The  fall-grown  foliage  is  of  a  fine  clear  green  colour. 
7oiQng  trees  are  occasionallv  leafless  for  a  few  weeks  ;  old  trees  are  hardly  ever 
without  leaves.  FL  from  March- June,  at  times  with  a  second  flush  between 
July  and  October ;  the  seed  ripens  from  November-February,  and  generally 
remains  long  on  the  tree. 

Under  favourable  circumstances  a  large  tree,  attaining  60  ft.  and  more,  with  an 
erect  but  not  straight  or  r^^ar  trunk  6-12  ft  in  ^^h  ;  large  branches  sup- 
porting a  spreacUng  crown.  Toung  shoots  downy,  bifaiious,  drooping;  branch- 
letB  cinereous  or  light  brown  ;  bark  of  trunk  )-l  in.  thick,  crey  or  pale  brown  ; 

row  strips  ezfoliatinff  between  more  recent  obliquelv  longitudma 


osrrow  strips  exfoliating  between  more  recent  obliquely  longitudinal  shallow 
fisBoiira,  and  distant,  older  deep  cracks,  which  tail  off  into  each  other. 

Sapwood  Bmall,  light -coloured ;  heartwood  close-grained,  brown,  mottled 
with  darker  veins,  in  old  trees  sometimes  very  dark,  nearlv  black.  Medullary 
ays  very  fine.  Pores  large,  scanty,  uniformly  oistributed,  often  joined  by  narrow 
concentric  bands  of  whitisui  tissue.  A  cub.  ft  of  seasoned  heartwood  weighs 
between  45  and  50  lb.  Skinneir  gives  it  at  50,  but  this  is  too  high  as  an  average. 
The  results  of  Baker's  numerous  experiments  range  between  42.68  and  46.25  ; 
the  average  of  my  experiments  of  1864  was47.83,  and  of  1865, 45.83.  Instances 
Me,  however,  recorded  of  a  greater  weight  (55.5  lb.,  average  of  3  experiments  by 
Major  Bnssell,  Calcutta,  1862).  Unseasoned  wood  weighs  64-70  lb.  The  trans- 
verse strength  of  Sissoo  isprobablv  somewhat  less  than  of  Blackwood,  but  con- 
siderably greater  than  of  Teak,  and  even  greater  than  of  Sal.  Skinner  gives  the 
value  of  P.  at  870 ;  the  average  of  33  experiments  made  by  me  in  1864  was  739, 
and  51  experiments  made  in  1865  gave  865.    Considering  these,  and  the  results 
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of  the  numerous  recorded  experiments  by  Baker,  Cunningham,  and  others,  and 
excluding  extremes^  the  mean  value  of  P,  will  be  found  to  range  between  700 
and  900.  Sissoo  is  veiy  elastic,  it  seasons  well,  does  not  warp  or  split,  and 
takes  a  fine  polish.  It  is  durable  in  the  Panjab  and  North-West  India,  1^  so 
in  Bengal,    ^oats  made  of  Sissoo  on  the  Chenab  will  last  20  years. 

Sissoo  wood  is  esteemed  highl^p-  for  all  purposes  where  strength  and  elastidty 
are  required.  It  is  used  extensively  in  boat-building,  for  carts  and  carnafloi) 
agricultural  implements,  camel-saddle-frames,  doors  and  window-frames»  and  in 
construction  generally.  It  is  an  excellent  and  beautiful  fuiniture^wood.  At 
present  the  use  of  Sissoo  wood  is  onhr  limited  by  the  insufficient  sunpl^.  Until 
about  1820,  considerable  supplies  ol  lan^  Sissoo  logs  were  r^ulany  miported 
into  Calcutta  from  the  forests  of  the  sub-Himalayan  tracts  of  Nepal  and  adjoining 
districts.  In  those  days  Sissoo  was  the  principal  wood  used  for  the  construction 
of  gun-carriages  in  Bengal ;  and  it  was  .only  between  1820  and  1830  that  SisBoo 
of  &rge  dimensions  became  scarce,  and  that  Sal  timber  began  to  be  used  exten- 
sively for  this  purpose,  being  more  plentiful  than  Sissoo,  though  heavier,  and 
not  easily  seasoned.  The  twigs  and  leaves  are  often  lopped  for  cattle-fodder; 
camels  prefer  Sissoo  to  Eikar.  The  raspings  of  the  wood  are  used  in  native 
medicine. 

The  Sissoo  is  easily  raised  from  seed,  grows  rapidlv  with  alon^  tap-root.  The 
night  frosts  in  the  Panjab  turn  the  leaves  black,  but  do  not  kill  the  plants.  The 
roots  are  bitter,  and  are  not  touched  by  white  ants  or  rats.  The  Sissoo  tree  con- 
tinues to  grow  rapidly  until  it  attains  maturity.  In  the  Panjab  it  attains,  under 
fair  conditions,  on  an  average  2^  ft.  girth  in  12,  and  4^  ft  in  30  years.  It  cop-  . 
pices  well,  and  in  the  Southern  Paojab  and  Sindh  it  has  always  been  raised 
nom  slins,  often  cuttings  of  thick  branches.  The  slips  are  cut  1  ft  long,  and  are 
put  in  aoout  the  end  of  Feb.,  sometimes  in  March. 

In  the  large  plantations  made  since  1865  in  the  Panjab  plains,  the  Sissoo  is  at 
present  the  most  important  tree.  Its  requirements  and  treatment  are  beginning  to 
be  well  understood,  and  several  thousand  acres  are  now  stocked  with  it  Here,  as 
well  as  in  its  natural  habitat,  the  Sissoo  shows  a  decided  preference  for  a  light  sandy 
soil  The  tree  is  healthiest  in  the  low  Sailaba  lands,  which  stretch  alons  the 
main  rivers,  and  are  kept  moist  by  percolation.  On  the  bar  or  high  ground  be- 
tween the  rivers  it  thrives  with  the  aid  of  canal  irrigation  when  the  soil  is  a 
sandy  loam.  On  stiff  binding  soils  the  roots  are  smaU  and  the  trees  often  un- 
healthy. On  saline  soils,  and  when  there  is  a  substratum  of  kankar,  the  Sissoo 
will  not  thrive.  Begarding  the  eventual  yield  of  these  Sissoo  plantations,  and  the 
production  per  acre,  no  definite  estimate  can  yet  be  based  upon  the  fn^entaiy 
data  available.  But  so  much  is  certain,  that  tliese  plantations  will  yield  laige 
supplies  of  fuel  and  a  proportion  of  timber,  thou^  it  may  appear  doubtral 
whether  so  near  its  north-western  limit  the  tree  will  attain  dimensions  at  all 
approaching  to  those  of  the  Sissoo  in  the  more  moist  and  forcing  climate  of  the 
Nepal  and  Sikkim  Terai,  or  in  BengaL 

4.  D.  paniculata,  Roxb.  Cor.  PL  t.  114 ;  Fl.  Ind.  iii  227 ;  W.  &  i- 
Prodr.  265. — ^Vem.  Kaisirsa^  Oudh ;  Dobein,  dhobin,  pdssij  C.P. ;  Padri, 
Dharwar. 

A  laj^e  or  modeiate-gized  tree,  the  wood  in  broad  concentric  masses, 
alternating  with  narrow  layers  of  fibrous  tissue.  Young  branchlets,  peti- 
oles, and  inflorescence  haiiy.  Leaves  turn  black  in  dryhig;  leaflets  9-13, 
generally  1  in.  long,  obovate,  oblong  or  oval,  glabrous,  hairy  beneath  along 
midrib ;  venation  reticulate;  no  prominent  lateral  nerves.     Panicles  ter- 
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minal  and  axillary ;  floweis  bluiab  white,  nearly  sessile,  crowded  on  short 
unilateral  racemes ;  bracts  oblong,  yiUose,  early  deciduous.  Calyx  cam- 
panolate,  densely  hairy  outside,  glabrous  inside,  all  teeth  acute.  Claws  of 
petals  as  long  as  calyx-tube.  Standard  firom  cordate  base  oblong,  broader 
above,  with  straight  sides,  not  thickened  above  the  daw.  Stamens  10, 
equally  diadelphous;  inserted  with  petals  in  the  middle  of  calyx-tube. 
Ovary  glabrous,  ovules  2-3.  Legume  1^-2^  in.  long,  ^-f  in.  broad,  1-2- 
seeded,  narrowed  at  base  and  at  top. 

South  and  Central  India.  Gonda  forests  in  Oudh.  Siwalik  tract  west  to  the 
Jumna,  ascending  to  2500  ft.  Leaves  are  shed  Feb.,  March  ;  the  new  foliage 
comes  out  in  Apnl  and  May,  with  the  flowers. 

A  moderate-sized  or  large  tree  (60  ft.  high  in  the  Satpuras).  Trunk  erect, 
irregularly  scooped  out,  fluted  and  compre^ed,  attaining  5-6  ft.  girth.  Bark 
smooth, -greenish  white  or  cinereous.  Wood  greyish  white,  no  heartwood. 
Structure  most  remarkable,  entirely  different  fSym  that  of  other  Dalberdas. 
Broad  concentric  masses  of  wood  alternate  with  narrow  soft  layers  m.  a 
fibrous  substance,  so  that  planks  cut  of  old  trees  often  Ml  to  pieces.  The 
seasoned  wood  weighs  48,  and  the  unseasoned  wood  54  lb.  per  cub.  ft.  (B.  Th.) 
Eventually  this  remarkable  species  may  have  to  be  placed  in  a  distinct  genus. 

5.  D.  lanceolaria,  L. — Syn.  D.  firondosa^  Eoxb.  Fl.  Lid.  iii.  226 ; 
Wight  Ic  t  266 ;  W.  &  A.  Prodr.  266.— Vem.  TakoU,  bUhUa,  K W.P. ; 
Barbat,  parhatiy  Banswarra ;  Gengri,  Panch  Mehals ;  Harrani,  Dharwar. 

A  tree,  glabrous,  inflorescence  covered  with  ferruginous  pubescence. 
Leaflets  11-15,  oval  or  oblong,  obtuse,  1-2  in.  long;  lateral  nerves 
numerous,  parallel,  joined  by  reticulate  veins.  Panicles  large,  lax,  ter- 
minal and  axillary ;  flowers  ^^  in.  long,  on  short  slender  pedicels,  in  short 
unilateral  racemes.  Calyx  broad-campanulate  or  turbinate,  hairy  outside, 
glabrous  inside,  the  2  upper  teeth  obtuse,  the  3  lower  teeth  acute.  Stan- 
dard obovate,  thickened  above  the  claw.  Stamens  10,  equally  diadelphous. 
Ovary  long  stipitate,  generally  hairy  at  the  base,  with  3  ovules.  Legume 
1|4  in.  long,  f-f  in.  broad,  1-3-seeded. 

South  India  ou  the  west  side,  as  far  as  Banswara  on  the  Mhye  river,  on  the 
east  side  to  Behar.  Also  in  the  Siwalik  and  outer  Himalayan  tract,  extending 
west  to  the  Jumna  river,  ascending  to  2500  ft.  Leafless  for  a  abort  time,  young 
foliage  in  March  ;  fl.  H.S. ;  seed  Sept,  Oct. 

A  middle-sized  tree,  attaining  30-40  ft.,  with  a  straight  trunk  4-5  ft.  girth. 
Bark  thin,  light  or  brownish  grey.  Wood  white,  without  the  peculiar  concentric 
layers  of  t>.  paruciUata.    Small  patches  of  black  heartwood  m  the  centre. 

6.  D.  liiroina»  Ham. ;  Benth.  Joum.  Linn.  Soc.  iv.  SuppL  46. — ^Yem. 
SaraOf  bandtr^  tanHa^  gogeroy  ]^.  W^P. 

A  small  tree.  Branchlets,  petioles,  and  inflorescence  clothed  with 
dense  ferruginous  tomentum.  Leaves  6-10  in.  long.  Leaflets  13-19, 
oval  or  oblong,  obtuse,  with  adpressed  hairs  on  both  sides ;  lateral  nerves 
numerous,  pandlel,  joined  by  reticulate  veins.  Panicles  short,  axillaiy, 
.  compact.  Flowers  small,  \  in.  long,  on  slender  pedicels,  as  long  as  calyx. 
Calyx  campanulate,  densely  hairy  outside,  glabrous  inside,  4  teeth  ob- 
tuse, the  5th  longer  and  subacute.     Standajrd  ovate,  gradually  narrowed 


152  XXXI.  LEGUMINOS^.  [DalbergitL 

into  a  claw,  and  thickened  above  it  Stamens  10,  equally  diadelphoos, 
inserted  with  petals  at  the  base  of  calyx-tube.  Ovaiy  stipitate,  haiiy. 
Legume  straight,  linear,  1^2  in.  long,  ^  in.  broad,  1-4-eeeded. 

Siwalik  tract  and  outer  Himalaya,  at  2500-5500  ft.,  firom  the  Jumna  to  NepaL 
il.  Apr.,  May  ;  the  seed  ripens  in  July. 

7.  D.  volubilis,  Roxb.  Cor.  PL  t.  191 ;  FL  Ind.  iii.  231 ;  W.  &  A. 
Prodr.  265.     Vern.  Bhatta,  Kamaon ;  Bankharra^  Oudh. 

A  large  climber,  glabrous,  only  petioles  and  ramifications  of  inflores- 
cence pubescent.  Leaves  4-6  in.  long;  leaflets  11-13,  nearly  opposite, 
oblong,  generally  broader  at  the  top,  obtuse,  retuse,  often  mucronate, 
glabrous,  with  reticulate  veins,  no  prominent  lateral  nerves.  Liflorescence 
large,  terminal,  and  axillary,  drooping,  composed  of  numerous  compact, 
pedunculate,  dichotomous  panicles,  which  consist  of  short  unilateral 
racemes,  bracts  oblong,  deciduous  after  flowering.  Flowers  pale  blue,  ^  in. 
long;  calyx  short-pedicellate,  tubular-campanulate,  villous,  the  2  upper 
teeth  acute,  the  3  lower  obtuse.  Claws  of  petals  shorter  than  calyx- 
tube.  Standard  broad.  Stamens  10,  equally  diadelphous.  Ovary  long- 
stipitate,  with  2  ovules. 

Sub-Himalayan  tract.  Kamaon  to  Sikkim,  Oudh  forests,  Behar,  the  Central 
Provinces,  Bandelkhand,  and  the  Coromandel  coast.  Common  in  the  Sal  forests 
of  Oudh.  Fl.  Febr.,  March ;  seed  May.   A  large  climber  with  very  tough  wood. 

18.  PTEBOCABPITS,  L 

Trees  with  alternate,  imparipinnate  leaves ;  leaflets  alternate,  without 
stipels.  Flowers  large,  yellow,  in  simple  racemes  or  lax  panicles. 
Calyx  campanulate,  with  an  acute  base,  generally  curved,  5-dentate. 
Petals  on  long  claws,  those  of  the  keel  firee,  or  slightly  connate  at  the 
top.  Stamens  10,  monadelphous,  the  tube  slit  above,  more  or  less 
divided  into  2  bundles  of  5  each,  the  10th  stamen  frequently  free; 
anthers  versatile,  cells  parallel,  opening  longitudinally.  Ovary  with  2-6 
ovules.  Pod  flat,  orbicular  or  ovate,  generally  somewhat  oblique,  the 
seed-part  in  the  middle.     Seeds  1-3^  separated  by  hard  dissepiments. 

1.  P.  Maraapium,  Roxb.  Cor.  PL  t.  116 ;  FL  Ind.  iii  234 ;  W.  &  A. 
Prodr.  266 ;  Bedd.  Fl.  Sylv.  t.  21.  Often  called  Bastard  Teak.— Vem. 
Bijay  Inja  sal^  hijamry  tyhiMf  bia,  bihla  {Honay,  Canar.) 

A  large  deciduous  tree,  with  full  foliage  and  dark-green  shining  leaves. 
Leaflets  5-7,  coriaceous,  elliptic,  obtuse,  emarginate  or  acuminate,  with 
scattered  adpressed  hairs  on  both  sides  when  young;  glabrous,  shining 
when  full-grown ;  lateral  nerves  numerous,  arcuate,  joined  by  prominent 
reticulate  veins.  Flowera  ^  in.  long,  on  short  pedicels,  in  short  lateral 
and  terminal  paniculate  racemes.  Calyx,  peduncles,  and  pedicels  with 
scattered  adpressed  hairs.  Stamens  and  petals  inserted  above  the  base  of 
calyx.  Claws  shorter  than  petals,  lamina  of  all  petals  broad,  waved  or 
curied.  Stamens  monadelphous,  the  tube  divided  deeply  into  2  bundles. 
Ovary  hairy.    Pod  angular,  nearly  orbicular,  1^2  in  diam, ;  style  lateraL 

Common  formerly  in  South  and  Central  India,  though  now  in  many  places 
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me  or  ^^f^^Jj  eztrrpated.  On  the  west  side  found  in  the  Santolah  forests  of 
MeTvar,  S.  W.  of  Neemnch ;  on  the  east  side  as  for  as  the  Rajmahal  and  Mirzapur 
Mu,  near  the  Ganges  ;  also  in  the  extreme  S.E.  comer  of  famaon,  ascending  to 
9(XX)  ft ;  not  reported  from  the  Oudh  forests.  FL  May,  June ;  the  seed  ripens 
DecL-Mjoch. 

Attains  a  considerable  size,  with  an  erect,  but  not  very  straight  trunk  6-8  ft. 
girth.  Yields  beams  20  ft.  long,  and  20  in.  square.  In  Central  India  large  trees 
are  now  rare,  save  in  the  less  accessible  parts  of  the  forests.  (Maikal  range  and 
Delakhari  SSL  forests.)  Bark  jk»|  in.  thick,  cinereous  or  dusky  grej,  rugose,  with 
the  outer  softer  corkv  layers  naKing  off.  Inner  bark  reddish  brown,  fibrous. 
Sapwood  large,  whitislL  Heartwood  reddish  brown  or  nut  brown,  close-grained, 
tough,  and  strong.  In  the  green  state  the  cub.  ft.  weighs  65-70  lb.,  seasoned 
between  51  and  56  lb.  Skiimer  gives  the  value  of  P.  at  868.  The  results  of 
Packless  ezperinients  in  Mysore  range  between  693  and  950.  Seasons  well, 
takes  a  fine  palish,  and  is  durable.  The  heartwood  is  full  of  gum-resin,  and 
stains  yellow  when  damp.  Makes  beautiful  furniture,  and  is  much  used  for 
dooiB  and  window-frames,  posts  and  beams.  Highly  valued  for  cart  and  boat- 
hoilding,  for  cotton  gins  and  agricultural  implements.  In  the  peninsula  it  is 
ooiuid^red,  next  to  Teak  and  Blackwood,  the  most  valuable  tree,  and  the  timber 
(Aen  fetches  the  same  price  as  Teak.  From  wounds  in  the  bark  flows  copiously 
a  red  gom-reein,  true  Kino,  coll.  in  S.  I.,  and  exported.  It  is  sold  in  little 
spgolar  pieces^  brittle,  black  and  shining ;  melts  in  the  mouth  with  a  strong, 
simplv  astringent  taste,  like  the  kino  of  Butea  frondoiti,  which  it  mu3i 
lesembles. 

To  the  same  genus  belong :  2.  P,  santalinus,  L.  fiL,  the  red  Sanders  wood  of 
the  North  Arcot,  Ouddapah,  and  Eumool  forests.  Also  found  by  Beddome  in 
the  Godaveiy  forests,  but  not  known  further  north,  with  3  leaflets  and  smaller 
flowers ;  claws  as  long  as  the  lamina  of  petals.  3.  F,  indicuB,  Willd.,  with  7-9 
ftcaminate  leaflets,  the  PadovJc  of  Burma,  The  rosewood  or  lancewood  of 
^restem  tropical  Africa  is  the  produce  of  P,  erinaceus,  Poir. ;  Guill.  et  Perr.  FL 
Seneg.t54. 

19.  PONGAMIA,  Vent. 

Trees  with  imparipinnate  leaves,  the  leaflets  opposite,  without  stipels. 
Calyx  cup-shaped,  truncate,  or  with  5  indistinct  teeth.  Standard  broad- 
ovate,  thickened  at  the  base,  with  callous  inflexed  auricles  at  the  top  of 
the  daw ;  keel  obtuse,  its  petals  cohering  at  the  back  near  the  top.  Sta- 
mess  10,  monadelphous,  the  tenth  stamen  free  at  the  base,  in  the  middle 
connate  with  the  rest  into  a  closed  tube ;  anthers  versatile.  Ovary  nearly 
BOBsUe,  with  2  ovules ;  style  filiform,  incurved,  with  a  small  terminal  stigma, 
legume  oblong,  indehiscent,  1 -seeded,  shell  thick,  coriaceous,  the  sutures 
obtuse,  without  wings.     Seed  reniform,  thick,  hilum  smalL 

1.  P.  glabra,  Vent ;  W.  &  A.  Prodr.  262 ;  Wight  Ic  t  59 ;  Bedd. 
FL  Sylv.  t.  177. — Syn.  GaJedupa  indica,  Lam. ;  Eoxb.  FL  Ind.  iii.  239. 
—Sans.  Karanjaka.  Vem.  Pdpar,  pdpri,  karanjy  karanj%  kanji,  kunj, 
Local  n,  Bukcheiny  Pb. ;  Charr,  Mairwaia. 

A  moderate-sized  tree,  glabrous,  almost  evergreen,  with  bright-green  shin- 
ing leaves.  Leaflets  2-3  pair,  ovate  or  elliptic,  short-acuminate,  3-5  in. 
long,  with  4-6  lateral  arcuate  nerves  on  either  side  of  midrib.  Flowers 
nuzed  blue,  white,  and  purple;  petals  dark-veined.  Pod  thick,  hard, 
semi-ovate,  about  2  in.  long,  1  in.  broad,  acute  at  both  ends. 
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Common  near  banks  of  streams  and  watercouiBes^  and  elsewhere  in  moist 
localities;  often  associated  with  Tenmnalia  Atjuna,  in  South  and  Central  India, 
Bunna,  and  Bengal  Also  at  the  foot  of  the  Himalaya,  and  in  the  outer 
valleys  extending  west  to  the  Ravi  (not  common^,  and  ascending  to  2000  ft. 
Outside  India  in  Ceylon,  Malacca,  the  Indian  Archipelago,  extending  northward 
to  South  China,  and  eastward  to  the  Fiji  Islands,  Timor,  and  tromcal  Australia. 
The  leaves  are  shed  in  April,  and  are  renewed  soon  afterwards.  PL  May,  June ; 
the  pods  ripen  in  April  of  the  ensuing  year. 

Attains  50-60  ft ;  trunk  short,  not  very  re^lar,  5-8  ft.  girth ;  crown  spread- 
ing, shady.  Bark  smooth,  striated,  of  a  whitish  or  dusky  cinereous  colour,  1 
in.  thick.  Inner  bark  yellowish,  fibrous,  with  an  impleasant  smelL  Wood 
yellowish,  with  darker  veins,  hard,  and  tough  ;  sap  and  neartwood  not  distinct 
Used  for  building,  but  not  durable,  readily  eaten  oy  insects.  In  South  India 
solid  cart-wheels  are  made  of  it.  The  piods  {bara  karanj)  and  the  leaves  are 
used  in  native  medicine,  and  oil  is  expressed  &om  the  seeds,  used  for  burning, 
and  medicinally  (Pharm.  Ind.  79). 

20.  DEBRIS,  Louieiro. 

Climbing  shrubs  or  trees,  with  alternate  imparipinnate  leaves  j  leaflets 
opposite,  exstipellate.  Flowers  violet,  purplish,  or  white,  in  simple  or 
paniculate  raceme&  Calyx  truncate.  Staiidard  unappendaged ;  wings 
obliquely  oblong,  slightly  cohering  to  the  keel-petals.  Vexillary  stamen 
united  to  the  rest  near  the  middle,  rarely  free ;  anthers  versatile.  Ovary 
2  -  00  -  ovulate ;  stigma  terminal.  Legume  indehiscent,  oblong  or  orbicular, 
flat,  membranous,  or  coriaceous,  narrowly  winged  on  the  upper  or  boih 
sutures.     Seeds  solitary  or  several,  compressed 

1.  D.  scandens,  Benth.  in  Linn.  Joum.  iv.  Suppl.  103. — Syn.  DaJr 
hergia  scandens,  Koxb.  Cor.  PL  t  192  j  FL  Ind  iiL  232;  W.  &  A. 
Prodr.  264. 

A  large  climbing  shrub,  with  imparipinnate  leaves.  Leaflets  3-4  pair, 
elliptic-lanceolate,  2-3  in.  long,  glabrous,  dark  green,  subcoriaceous,  com- 
mon petiole  pubescent  Flowers  on  filiform  pedicels,  light  rose-coloured, 
in  long  slender  racemes.  Pods  flat,  oblong,  marginate,  2-3  in.  long^  2-4- 
seeded 

Baraich  and  Qonda  forests  in  Gudh,  Bengal,  South  India,  Ceylon,  Burma, 
Indian  Archipelago,  North  Australia,  and  South  China.  FL  B.S. ;  £r.  C.S.,  H.S. 
Attains  1  ft.  in  girth. 

D.  robusta,  &nth.  1.  c.  104 — Syn.  Bather^  robttsta,  Roxb.  ;  Wight  Ic  t. 
244.  D,  Krowei,  Roxb.  FL  Ind  iii.  229, — a  tree,  with  narrow-linear  pods  2-3 
in.  long,  and  ^  in.  wide,  of  South  India,  Ceylon,  Bengal,  is  found  in  Aamaon 
(Madden),  ascending  to  5000  ft.  (vem,  Buro). 

Second  Sub-Obder,   CSSALPINIEA 

Trees,  shrubs,  rarely  herbs,  with  pinnate,  abruptly  bipinnate,  bifoUolate, 
rarely  unifoliolate  leaves;  leaflets  generally  not  stipellate.  Flowers 
bisexual,  generally  irregular.  Calyx  of  5  more  or  less  connate  sepals. 
Petals  5,  or  fewer,  imbricate  in  bud,  the  upper  petal  inside.  Stamens  10, 
or  fewer,  rarely  numerous,  £ree,  or  more  or  less  connate.  Seeds  with  or 
without  albumen ;  the  embryo  with  a  straight  radide. 
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LeayeB  bipiimate,  common  petiole  lon^ 
Pod  flat,  thin,  membranous,  indehucent,  with  a  broad 

wing  on  the  aeminiferoos  suture  .  .1.  Mezonevruh. 

Pod  thick  or  more  or  less  turgid,  not  winged. 
Calyx  imbricate,  of  5  unequal  sepals    .        .        .        .2.  CiiiSALPiNiA. 

Calyx  Talyate,  of  5  equal  sepals Poinciana  (p.  157). 

Calyx  valvate,  of  4  sepals,  tne  2  upper  connate    .  Coltillra  (p.^157). 

Leayes  bipinnate,  common  petiole  ahor^  spinescent,  leaflets 

minute 3.  Pabkinsomia. 

Leaves  simple  or  bifoliolate. 
Calyx  gamosepalous ;  seeds  numerous     .  .        .4.  Bauhinia. 

Calyx  of  5  nearly  distinct  sepals ;  pod  1 -seeded       .        .    5.  Habdwickia. 
Leaves  abruptly  pmnate. 
Calyx-tube  turbinate,  segments  4 ;  petals  8    .        .        .6.  Tamaeindus. 
Calyx-tube  yery  short,  segments  5 ;  petaU  5  .        .        .7.  Cassia. 
Calyx-tube  long,  funnel-shaped ;  petals  none  .     8.  Saeaoa. 

1.  MEZONEXraUM,  Desfontaines. 

Climbing  shmbs  with  bipiimate  leaves.  Flowers  in  terminal  or  axillary, 
flolitoiy  or  panicled  racemes.  Calyx  oblique,  with  5  broadly-imbricate 
segments,  anterior  segment  larger,  concaye,  outside  in  bud.  Petals  5, 
rather  onequaL  Stamens  10,  free ;  anthers  uniform.  Ovary  with  2  or 
more  ovules,  stigma  terminal,  truncate,  or  dilated.  Legume  indehiscent, 
or  nearly  so,  compressed,  central  suture  longitudinally  winged.  Seeds 
compressed,  exalbuminous. 

1.  M.  cacnllatnin,  W.  &  A.  Prodr.  283. — Syn.  Ocemlpinia  cucvllatay 
Soxb.  FL  Ind.  ii.  368.     Vem.  Biskoprah,  Gudh ;  Bagi,  Bombay. 

A  powerful  climber,  branches  and  petioles  armed  with  strong  hooked 
prickles.  PinnaB  3-7  pair;  leaflets  4-5  pair,  coriaceous,  shining,  ovate, 
aeuminate,  2-4  in.  long.  Flowers  yellow  in  axOlary  and  terminal  panicles, 
composed  of  a  few  rigid  racemes.  Pods  flat,  shining,  unarmed,  foUaceous, 
3-4  in.  long,  1  in.  broad,  with  a  broad  membranous  wing  on  the  semini- 
ferous suture.     Seeds  1-2. 

Bengal,  Oudh  forests,  Eonkan,  Western  Ghats.  Indian  Archipelago.  FL 
Nov.-Feb.    Fr.  lipe  March. 

2.  C2SALPINIA,  Linn. 

Trees  or  shrubs,  often  climbing,  and  armed  with  prickles.  Leaves  bi- 
pinnate. Flowers  white,  yellow,  or  red,  in  simple  or  panicled  racemes. 
Calyx-lobes  5,  imbricate,  the  lower  outside  and  often  larger.  Petals  5, 
orbicular  or  obovate,  nearly  equal  Stamens  10,  £ree ;  anthers  uniform, 
dehiscing  longitudinally.  Ovary  free,  inserted  at  the  base  of  the  short 
calyx-tube ;  ovules  few.  Pod  compressed,  coriaceous,  indehiscent,  or  2- 
valved.  Seeds  in  some  species  separated  by  cellular  partitions,  generally 
exalbuminous,  with  a  short  straight  radicle. 

Pods  covered  with  closely-set  prickles ;  a  prickly  climber  .        .     1.  (7.  Bonducdla. 
Pods  smooth,  without  prickles. 

A  prickly  climber ;  pubescent ;  flowers  in  lateral  racemes      •     2.  O.  segnarick 

An  erect,  idmost  unarmed  shrub ;  glabrous ;  flowers  in  ter- 
minal corymbs 8.  C  piUeherrima. 
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1.  0.  Bondncella,  Boxb.  FL  Ind.  iL  357. — Syn.  OuUandina  Bondu- 
ceUa,  Linn.  I7^e  fever-nut,  VenL  KatJcaranj\  hat  karinga^  karanjo^  kar- 
anja,  karoiy,     (Karbat,  Jfochka^  Sindh.) 

A  scandent  shrub ;  pubescent ;  branches,  petioles,  inflorescence  aimed, 
sparsely  or  densely,  with  short,  unequal,  slightly  recurved  prickles.  Leaves 
ample,  1-1^  ft  long,  pinnn  6-8  pair;  leaflets  opposite,  6-10  pair,  elliptical 
with  a  rounded,  somewhat  unequal-sided  base,  apex  mucronate.  Stipules 
large,  cut  into  large  segments.  Eacemes  axillary,  many-flowered,  simple 
or  branched  below,  bracts  linear-lanceolate,  with  a  spreading  or  recurved 
apex,  projecting  beyond  the  unopened  flowers.  Calyx  rusty-tomentoae, 
with  recurved  lobes,  the  inferior  lobe  largest,  hood-shaped.  Petals  yellow^ 
spreading,  the  upper  sometimes  spotted  with  red.  Pods  2-valved,  2-3  in. 
long,  l^lf  in.  broad,  coriaceous,  covered  with  sharp,  straight,  spreading 
prickles.  Seeds  1-2,  globose  or  ovoid,  smooth,  shining,  bluish  grey  or 
lead-coloured,  f  in.  long. 

Widely  spread  throughout  the  tropics,  indigenous  or  naturalised  in  South- 
em,  Eastern,  and  a  great  part  of  North- Western  India,  ascends  to  2500  ft.  in 
Kamaon.  In  the  Panjab  only  cultivated,  and  occasionally  run  wild  in  hedges 
and  waste  places.  Common  in  the  Salt  line  fence  in  Harriana.  The  large  yel- 
low flowers  appear  in  the  rains.  Is  an  excellent  hedge-plant.  The  seeda  con- 
tain a  fixed  oil,  resin,  and  a  bitter  substance ;  they  are  tonic  and  antiperiodic 
(Phann.  Ind.  68). 

C.  Bonduc,  Roxb.  {Guilandina  B,,  Linn.),  a  nearly  alUed  species  in  South 
India  and  Burma,  has  nearly  glabrous  leaves,  no  stipules,  and  erect  bracts.  In 
W.  &  A.  Prodr.  280,  the  two  are  united,  imder  the  name  of  G.  Bonduc 

2,  0.  sepiaria,  Koxb,  Fl.  Ind.  ii.  360;  W.  &  A.  Prodr.  282;  Wight 
Ic.  t  37.  Mysore  thorn. — ^Vem.  UrUy  uri,  urariy  arlu,  kando,  rdu^  relnU, 
Pb. ;  Kingri,  aira,  karaunj,  agla,  kdrkari,  kannenoy  Garhwal,  Kamaon ; 
AUa,  Oudh ;  Senseniy  Chittor  in  Meywar ;  Chillar,  Bombay. 

A  large,  prickly  climber.  Pubescent ;  branches,  petioles,  and  peduncles 
armed  with  short,  strong,  recurved  prickles.  Leaves  ample,  10-18  in.  long, 
pinnse  6-10  pair;  leaflets  opposite,  8-12  pair,  oblong,  obtuse,  on  short 
petioles ;  stipules  semisagittate,  deciduous.  Flowers  ydlow,  in  simple  axil- 
lary racemes,  pedicels  longer  than  flowers,  jointed  at  the  top,  bracts  lan- 
ceolate, clothed,  as  well  as  pedicels  and  calyx,  with  ferruginous  tomen- 
tum.  Lobes  of  calyx  oblong,  broader  above,  a  little  shorter  than  the  petals, 
the  inferior  lobe  hood-shaped,  larger  than  the  others.  Stamens  some- 
what longer  than  petals,  villous  below.  Pod  glabrous,  oblong,  obliquely 
cuspidate,  2-3  in.  long,  1  in.  broad.  Seeds  4-8,  ovoid,  mottled,  brown  and 
black,  less  than  \  in.  long. 

Indigenous  and  naturalised  throughout  India  and  Burma.  Outer  hills  of  the 
Himalaya,  extending  to  the  Indus,  ascending  in  places  to  6000  ft.  Said  by 
Roxburgh  to  have  been  introduced  into  Bengal  from  Mysore  by  General  Martin. 
Fl.  Feb.-May  ;  Aug.  (Hazara.)  Makes  an  almost  impenetrable  fence :  Hyder 
Ali  planted  it  round  fortified  places. 

Nearly  allied  is  t?ie  JSappanr^ood,  C.  Sappariy  Linn. ;  Roxb.  Cor.  PL  t.  16 ; 
Fl.  Ind.  ii.  357.    Vem.  Patang^  Bakaniy  a  large  prickly  tree  in  South  India, 
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Bnnns,  and  Bencal,  with  yellow  flowen  in  large  terminal  panicles,  unequal- 
sided  leaflets,  ana  uiick,  woody,  smooth,  shining,  dark-brown  pods,  broader  at 
ioD,  obliquely  truncate  and  mucronate.  The  wood,  which  yields  a  valuable  dye, 
18  lai^gely  exported  from  Calcutta,  Madras,  Ceylon,  and  Siam. 

C.  Nugcty  Ait.— Syn.  (7.  pamicuUUa^  Roxb.  1.  c.  364 ;  Wight  Ic.  t.  36, 
Bengal,  Indian  Archipelago, — is  a  prickly  climber,  with  short  rhomboid,  cuspi- 
date, l-seeded  pods. 

3.  0.  palcherzima^  Sw. — Syn.  Polndana  pulcherrtmaj  Linn. ;  Roxb. 
FL  Ind.  iL  355 ;  W.  &  A.  Plrodr.  282.     Vem.  Krishna-chura^  Beng. 

A  laige  ahmb.  Glabrous,  armed  with  a  few  scattered  prickles.  PinnsB 
3-9  pair,  leaflets  5-10  pair,  obovate-oblong,  obtuse  or  emarginate.  Flowers 
large,  orange  or  bright  yellow,  on  long  pedicels,  more  than  twice  the 
length  of  flowers,  supported  by  early  caducous,  subulate  bracts,  in  ter- 
minjil  pyramidal  racemes.  Calyx-tube  turbinate,  segments  oblong,  the 
inferior  segment  larger,  hood-shaped.  Petals  ^-1  iiL  long,  narrowed  into  a 
daw,  edge  often  lacerate.  Style  and  stamens  much  longer  than  corolla ; 
filaments  slightly  hairy  below,  stigma  minute.  Legume  Imear-oblong,  flat, 
obliquely  rounded  at  the  top. 

CultiTated  in  gardens  in  most  parts  of  India.  Said  originally  to  have  been 
brought  from  the  Moluccas.  In  the  West  Indies  it  is  either  indigenous,  or  nat- 
undised  at  a  vot  early  date  (Mao£  Fl.  Jam.  331^. 

C»  coriarUiy  Willd.,  the  Divi-divi  or  Libi-dibiy  is  a  spreading  tree  20-30  fL 
hifh,  indigenous  in  the  West  Indies  and  Central  America,  unarmed,  glabrous, 
with  bipinnate  leaves,  piniue  unpaired,  leaflets  linear ;  flowers  white,  scented, 
in  diort  compoxmd  racemes,  and  broad,  oblong,  glabrous,  twisted  pods.  The 
pods  are  rich  m  tamiin.  The  tree  has  been  mtroduced  into  Western  and  South 
India,  and  its  cultivation  deserves  to  be  extended,  as  it  yields  valuable  material 
for  tanning. 

Three  splendid  ornamental,  soft- wooded  trees,  nearly  related  to  Ccescdpinia, 
are  largely  cultivated  in  India.  1.  Poinciana  regia,  Boier,  Bot.  Mag.  t.  2884. 
a  native  of  Mada^iascar,  introduced  into  India  within  the  last  60  years,  and 
eommonly  grown  m  gardens  north-west  as  far  as  the  Jumna,  with  8-20  pair  of 
pinnes,  Ifloge  bright-scarlet  flowers,  in  terminal  and  axillary  racemes  ;  petab  2-3 
times  longer  thim  calyx-lobes,  2  in.  long,  almost  orbicular,  tapering  into  claws 
1  in.  long,  the  upper  petal  more  cuneate,  variegated  and  striated  with  red  and 
yellow ;  stamens  nearly  as  lons^  as  petals.  Pods  2  in.  broad,  20-24  in.  long. 
2.  P,  etatOy  linn.,  Bedd.  FL  Sylv.  t.  178,  indigenous  in  forests  of  the  western 
and  eastern  coasts  of  the  Peninsula,  as  for  north  as  Guzerat,  common  near 
towns  and  villages  in  Marwar  (Madden),  and  cultivated  largely  in  South 
India,  with  yellowish  flowers  in  lax  corymbs,  terminal  or  from  the  upper 
axils,  petals  somewhat  longer  than  calyx,  1  in.  long,  on  short  claws,  with  a 
rounded  lamina,  much  curl^  on  the  maigin,  stamens  much  exceeding  petals, 
2-4  in.  long.  3.  ColvUUa  racemasa,  Bojer,  Bot  Mag.  1 3325,  3326,  with  large 
leaves,  pinnse  20-30  pairs,  bright-scarlet  flowers  in  erect,  compact,  cylindn- 
cal  racemes,  18  in.  long,  terminal  and  from  the  upper  axils,  petals  as  long  as 
calyx,  unequal,  the  upper  and  inside  petal  orbicular,  convolute,  the  2  lateral 
petals  longer,  cuneate,  the  2  upper  longest,  falcate.  This  tree  was  discovered 
on  the  western  coast  of  Madagascar  by  Professor  Bojer  in  1824,  brought  by  him 
to  the  Mauritius,  and  introduced  into  India  about  1840.  Qenericafij,  these  2 
genera  di^er  from  C<BmUpinia  by  a  valvate  calvx,  consisting  in  Potnciana  of 
5  equal  seflnents,  while  Colvillea  has  4,  of  which  the  2  uppermost  are  connate 
nearly  to  ue  top. 
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3.  PABKIKSOinA,  Linn. 

Spiny  shrubs,  or  small  trees,  with  bipinnate  leaves  j  primary  peti- 
oles short,  secondary  elongated,  abruptly  pinnate,  with  minute  leaflets. 
Flowers  yellow,  in  lax  axillary  racemes.  Calyx  divided  nearly  to  base 
into  5  equal,  membranous,  slightly  imbricate  segments.  Petals  5,  equal, 
spreading.  Stamens  10,  free ;  filaments  pilose  at  base ;  anthers  uniform, 
dlipticaL  Ovary  8-15-ovuiate,  style  filiform,  recurved  in  bud-  Pod 
linear,  contracted  between  the  seeds,  seeds  albuminous. 

1.  P.  acnleata,  Linn,  j  W.  &  A.  Prodr.  283. — Vern.  Vilayati  kikar,  Pb. 

Common  (primary)  petiole  ^  in.  long,  ending  in  a  stout  sharp  spine, 
often  with  lateral  stipulary  spines.  Pinn®  6-10  in.  long,  2-4  on  either 
side,  clustered,  flat,  coriaceous,  with  or  without  minute  leaflets.  Bacemes 
shorter  than  leaves,  pods  3-6  in.  long. 

Indigenous  in  the  West  Indies  and  tropical  America,  cultivated  in  most 
tropical  countries,  almost  naturalised  in  India,  where  it  is  grown  as  a  hedge- 
plant  Has  spread  largely  throughout  the  Panjab  since  annexation,  and  thrives 
well  in  the  more  arid  districts.  Common  in  the  Salt  line  fence  in  Harriana. 
Fl.  throughout  the  year.  Branches  lopped  as  fodder  for  goats.  Wood  whitish, 
light  and  soft,  but  close-grained,  polishes  fairly. 

To  the  same  tribe  as  the  preceding  genera  {Euca^Bolpiniece)  belongs  Hcemor 
toxylon  campechianum,  Linn.,  the  logwood,  a  most  valuable  dyewood  of  (Wtial 
America  ana  the  West  Indies ;  also  Atrocarpris  fraxtnifolvus,  Ainott,  Bedd.  FL 
Sylv.  t.  44,  one  of  the  largest  timber-trees  of  &e  evergreen  forests  along  the 
Western  Qhats. 

4.  BAUHIKIA,  Linn. 

Trees,  shrubs,  or  climbers,  with  simple  or  bifoliolate  leaves,  the  leaflets 
distinct,  or  more  or  less  connate.  Flowers  white,  pink,  or  purple,  in 
simple  or  paniculate  racemes.  Calyx  gamosepalous,  turbinate  or  tubular, 
deft  into  5  segments,  or  split  on  the  upper  side,  and  spathaceous.  Petals 
5,  spreading,  slightly  unequal  Stamens  10,  all  or  only  a  portion  perfect^ 
free  or  more  or  less  connate ;  anthers  versatile,  the  cells  dehiscing  lon- 
gitudinally. Ovary  stipitate,  stalk  free  or  adnate  to  the  tube,  with  2  or 
numerous  ovules.  Pod  indehiscent  or  2-valved,  long,  linear,  or  oblong. 
Seeds  numerous. 

Stamens  10,  all  perfect;  OTary-stalk  free  ;  pod  indehiscent  (sab- 
genus  PUeostigma). 
A  tree ;  cal3rx  5-cleft ;  legume  marked  with  regnlar  parallel 

reticulate  veins 1.  ^.  malabarioa, 

A  tree ;  calyx  spathaceons  ;  legume  irregularly  reticulate       .      2.  B,  raeemoack. 
Perfect  stamens  8,  4,  or  5 ;  ovary-stalk  adnate  to  calyx  ;  pod 
2-valved  (sub-genus  Phanera), 
Trees ;  flowers  large,  in  short  racemes. 
Perfect  stamens  8 ;  calyx  2-cleft  to  the  base ;  leaflets  con- 
nate to  the  middle 3.  J9.  purpurea. 

Perfect  stamens  5  ;  calyx  spathac-eous ;  leaflets  connate  be- 
yond the  middle ,      4,  B.  variegata. 

A  tree ;  flowers  small,  in  laige  panicles ;  perfect  stamens  3 ; 

calyx  2-8  cleft  to  the  base ;  leaflets  connate  to  the  apex  6.  B.  retusa, 

A  climber ;  flowers  middle-sized  in  large  corymbs    .        .        ,      Q.  B,  Vahlit, 
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Qfthe  sab-genns  PauUtiay  with  large  flowers,  a  spathaceoiu  calyx,  the  ovary- 
Btalk  free,  10  perfect  stamens,  and  a  narrow  linear  pod,  there  are  two  Bpnecies, 
wiiich  will  piobablj  be  found  in  the  range  of  this  Flora.  1.  B,  <icum%nataj 
liML ;  Boxb,  FL  Ind.  ii  324 ;  W.  &  A.  Prodr.  295.  Vem.  Kachnar.  A  laige 
erect  shrab,  with  greyish-brown  bark.  Leaves  2-lobed  nearly  to  the  middle, 
each  lobe  (leaflet)  with  4  penniveined  nerves  ;  lobes  ovatet,  pointed.  Flowers 
wMte,  S  in.  across  ;  calyx  tapering  into  a  long  fine  apex,  divided  into  5  hairy, 
filiform  teeth.  PokI  flat,  3-4  in.  long,  ^  in.  broad,  upper  suture  thickened  and 
3-keel6d.  Bengal,  South  India,  Burma.  2.  £,  tamentosOy  Linn. ;  Roxb.  Fl.  Ind. 
il  322 ;  W.  &  A.  Prodr.  295.  A  shrub,  with  ash-coloured  bark.  BrancMets, 
petioles,  and  under  side  of  leaves  with  rust-coloured  pubescence.  Leaves  2-lobea 
to  the  middle,  lobes  obtuse,  3-nerved.  Stipules  subulate,  i  in.  long.  Flowers 
white  or  pale  yellow,  4  in.  across.  Pods  flat,  tomentose,  4-5  in.  long,  ^  in.  broad. 
Sooth  India,  Indian  Archipelaga 

1.  B.  malabarica,  Roxb.  FL  Ind.  iL  321 ;  W.  &  A.  Prodr.  294.— Vem. 
AmlosOy  Chidh ;  AmU,  N". W.P. ;  Boaygyin^  Burm. 

A  tree,  nearly  glabrous ;  inflorescence,  calyx,  petioles^  and  nerves  on 
the  underside  of  leaves  with  rusty  pubescence.  Leaves  cordate  at  base, 
broader  than  long,  leaflets  united  beyond  the  middle,  each  with  4-5 
nerves.  Eacemes  axillary,  often  2  or  3  together,  short,  nearly  sessile ; 
bracts  triangular,  ciliate,  deciduous.  Flowers  ^  in.  long,  pedicels  slen- 
der,  longer  than  calyx,  calyx  funnel-shaped,  teeth  5,  equal,  triangular. 
Petals  spathulate^  equal  Stamens  10,  all  fertile,  slightly  monadelphous 
at  the  base.  Legume  linear,  12  in.  long,  §  in.  broad,  long-acuminate,  on 
a  stalk  1  in.  long  or  longer,  marked  with  regular  parallel,  waved,  and  re- 
ticulate veins,  generally  descending  from  the  edges  to  the  middle  of  the 
valvesL 

Sab-Himalayan  forests  from  the  Ganges  to  Assam,  frequently  associated  with 
S&L  Oudh  Sal  forests,  but  not  plentiful.  Also  in  Behar,  the  Godavery  forests, 
Mysore,  along  the  western  coast,  and  in  Burma.  Fl.  Oct.,  Nov. ;  fruit  April, 
May.  In  Oudh  attains  30  ft,  and  a  girth  of  4-5  ft.  In  Burma  and  Malabar  it 
is  a  large  tree.  Foliage  dark  neen.  Heartwood  small,  dark  brown,  weight 
42  lb.  per  cub.  ft.  in  Burma.    The  leaves  are  acid,  and  are  eaten. 

2.  B.  racemosa.  Lam. ;  W.  &  A.  Prodr.  295;  Bedd.  FL  Sylv.  t.  182. 
— Syn.  B.  parvifloray  Vahl. ;  Eoxb.  FL  Ind.  ii  323.  Vern.  Kosundra, 
tattr,  Pb. ;  Kaehndl,  guridly  iJiaur,  N.W.P. ;  Ashtay  makkunay  Oudh ; 
MahauUy  Banda ;  Maukty  asMoy  dhordra,  G.P. ;  Dhondri  mara,  Gondi ; 
HpaUmbeny  Burm. 

A  small  tree,  pubescent,  or  msty-tomentose.  Leaves  cordate  at  base, 
broader  than  long ;  leaflets  united  beyond  the  middle,  with  4  nerves  each. 
Bacemes  terminal  or  opposite  to  leaves,  lax,  3-6  in.  long ;  flowers  distant, 
whitish  yellow,  ^  in.  long ;  pedicels  shorter  than  calyx.  Bud  curved, 
^equal-sided.  Bracts  subulate,  tomentose,  deciduous.  Galyx  spatha- 
C60U8,  at  length  reflexed,  5 -toothed.  Petals  linear -lanceolate,  stamens 
10,  all  fertile  and  united  at  the  base.  Legume  linear,  thick,  generally 
curved,  4-12  in.  long,  1  in.  broad;  valves  marked  with  irregularly  reticu- 
late lines. 


^ 
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Dry  forests  of  South  and  Central  India,  Burma,  Bengal,  Oadh.  Sub-Hima- 
layan tract  to  the  Ravi,  ascending  to  5000  ft.  in  Kamaon.  Old  leayes  are  shed  in 
Dec,  or  later ;  the  new  foliage  appears  between  March  and  June.  FL  March- 
June  ;  the  pods  ripen  Nov.-jSarch. 

A  small,  crooked,  bushy  tree,  15-20  ft.  high,  branchlets  drooping.  Bark  1  in. 
thick,  rough,  with  exfoliating  Quadrangular  scales,  dark  grey  or  brown.  Inner 
bark  bright  red,  fibrous.  Wooa  reddish  brown,  heart  small,  irregularly  shaped, 
of  a  darker  colour.  R.  Thompson  makes  the  weight  of  the  seasoned  wood  (C 
Proy.)  56  lb.  per  cub.  ft  Rope,  strong  and  durable,  ia  made  from  the  inner 
fibrous  bark ;  also  slow-matches  for  matchlock-men. 

3.  B.  purpurea,  Linn. ;  Eoxb.  FL  Ind.  iL  320 ;  W.  &  A.  Prodi.  296. 
— Sans.  KharvcUUka,  Vem.*  Koldry  kardr,  kardlliy  Pb. ;  Kolidr,  kaniear, 
kandan,  khairwdl,  N.W.P. ;  Kmllar,  Oudh ;  Kodwari,  Gonds,  C.P. 

A  tree.  Nearly  glabrous ;  young  branches,  inflorescence,  and  calyx 
covered  with  brown  pubescence.  Leaves  coriaceous,  cordate  at  base,  as  long 
as  broad ;  leaflets  united  to  the  middle,  or  a  little  beyond,  4-5-nerved,  the 
inner  edges  often  overlapping.  Racemes  paniculate.  Flowers  of  a  deep 
rose-colour,  pedicels  in  the  s^ils  of  triangular  bracts,  with  a  pair  of  sabn- 
late  bracteolos  in  the  middle.  Calyx  cleft  to  the  base  of  the  limb  into 
2  reflexed  segments,  the  one  emai^ginate,  the  other  3-toothed,  sometimes 
cohering  at  the  apex.  Petals  oblong-lanceolate,  narrowed  at  the  base,  1-2 
in.  long.  Fertile  stamens  3,  occasionally  4,  long,  ascending.  Ovazy  haiiy, 
stalk  cohering  on  one  side  with  calyx-tube.  L^;ume  6-12  in.  long,  linear, 
flat,  pointed.  B,  triandra,  Roxb.,  with  white  flowers,  is  probably  a 
variety  of  B,  purpurea. 

Wild  in  dry  forests  of  most  parts  of  India,  as  far  west  as  the  Indus,  ascending 
to  4000,  and  at  times  to  5000  rt,  also.in  Burma.  Often  associated  with  Sal  and 
Bamboo  {Dendrocalamus  strictus).  Cultivated  throughout  India.  Particularlj 
fine  in  the  Kotree  Doon  and  the  Patlee  Doon,  and  their  side  valleys ;  also  in 
the  Sal  forests  of  the  Meikla  range,  C.  Prov.  In  North- West  India  fl.  from 
Sept.-Nov.    Pods  ripen  Jan.-ApriJ. 

A  moderate-sized  tree,  to  40  ft  high,  with  a  short  trunk  attaining  a  giith  of 
6-9  ft  Bark  ^  in.  thick,  smooth,  or  rough,  with  rounded  exfoliating  scales, 
whitish,  ash-coK>ured,  or  dark  brown.  Hea^rtwood  of  a  handsome  yellowiah  or 
reddish  brown  colour,  hard,  close-grained,  durable.  Sapwood  liable  to  be  at- 
tacked by  insects.  Employed  for  agricultural  implements,  and  in  construction 
when  found  sutticiently  large.  The  cub.  ft.  of  seasoned  wood  weig^  39  Ih, 
of  jOTeen  wood,  45-48  lb. ;  value  of  P.  567  (Skinner). 

The  bark  is  used  for  tanning,  the  leaves  are  lopped  for  cattle-fodder,  the 
flower-buds  are  pickled  and  eaten  as  a  v^etable. 

4.  B.  Tariegata,  Linn. ;  Boxb.  Fl.  Ind.  ii.  319 ;  W.  &  A.  Prodr.  296. 
— Sans.  Koviddray  kdnchandra,  Vem.  Kackndr,  North  and  Central 
India ;  Kolidr,  kurdl,  karal,  padridUf  Pb. ;  Khtoairdl,  guridl,  gwiatj 
harm,  N.W.P. 

A  tree,  young  branches,  under  side  of  leaves,  inflorescence,  and  calyx 
with  short  pubescence.  Leaves  with  cordate  or  rounded  base,  as  broad 
as  long ;  leaflets  connate  beyond  the  middle,  with  5-7  nerves.     Eacemes 

*  The  vernacular  names  of  B.  purpurea  and  varifgaia  demand  fixrther  inqniiy. 
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short,  axiUaiy  or  terminal,  with  few  flowers.  Bracts  small,  broad,  tri- 
angular. Flowers  large,  2  in.  long,  fragrant.  Calyx  spathaceous,  ovate, 
5-toothed  at  the  apex.  Petals  oblong,  the  fifth  broader,  ovate  or  obovate. 
Perfect  stamens  5.  Ovarynstalk  cohering  with  the  calyx-tnbe.  Legume 
6-18  in.  long,  linear,  flat.  Two  varieties  :  one  with  red  flowers,  4  petals 
light  purple,  the  6th  de^p  purple,  tinged  with  cream  and  red ;  the  other 
with  white  flowers,  B.  Candida,  Eoxb.  L  c.  318,  4  petals  white,  the  5  th 
variegated  inside  with  yellowlBh  green. 

Wild  in  most  wooded  parts  of  India,  as  far  west  as  the  Indus,  also  in  Burma. 
Abundant  in  the  warm  glens  between  the  Kosilla  and  Sarda  (Madden).  Culti- 
vated throughout  India.  FL  Feb.-April ;  old  leaves  are  generally  shed  before 
flowers  appear ;  young  foliage  in  April  and  May. 

A  mooerate-sized  tree,  witn  a  short  erect  trunk,  attaining  4-5  ft.  girth.  Bark 
light  or  dark  grey,  with  vertical  cracks.  Wood  light  or  radish  brown,  weight 
54  lb.  per  cub.  ft.  (seasoned),  67|  lb.  (Rreen),  R.  Th.,  considered  less  durable 
than  that  of  B.  purpurea,  macn  usea  for  agricultural  implements.  Bark 
astringent,  used  for  tanning  and  dyeing.  Leaves  and  flower-buds  eaten  as  vege- 
tables ;  flower-buds  are  often  pickled. 

5.  B.  retnsa,  Boxb.  FL  Ind.  IL  322. — Syn.  B,  emarginaia,  Boyle. 
YenL  Kurdl,  Pb. ;  Kandla,  kancUla,  Kamaon. 

A  small  tree,  glabrous,  only  extremities  of  inflorescence  and  calyx 
with  short  whitish  pubescence.  Leaves  entire,  or  emarginate,  broad-ovate 
with  a  cordate  or  straight  base,  broader  than  long,  with  9-1 1  nerves,  branch- 
ing above  the  middle.  Flowers  numerous,  pale  yellow,  ^  in.  across,  on  long 
slender  pedicels  in  corymbose,  pedunculate  racemes,  forming  large  terminal 
panicles.  Calyx  ovate,  split  into  2  or  3  segments.  Petals  clawed,  hairy 
outside,  lamina  orbicular,  beautifully  marked  with  dark  purple  veins. 
Perfect  stamens  3,  ovary  hairy  below,  curved,  the  stalk  adnate  to  the 
calyx-tube.  Legume  oblong,  4-6  in.  long,  1  in.  broad,  often  broader  at 
the  top. 

Siwalik  tract  and  outer  N.W.  Himalaya,  ascending  to  4600  ft^  west  to  the 
Bias.  Oudh,  and  occasionally  in  the  Central  Provinces.  Chiefly  in  damp  places. 
FL  Sept.  A  small  tree  with  a  short  trunk  3  ft  girth,  spreading  branches,  and 
lon^,  slender,  waving,  pendulous  branchlets.  Bc^k  smooth,  cinereous.  Wood 
reddish.  A  brown  insipid  gum  exudes  from  the  bark,  and  is  collected  in  the 
DehraDoon. 

6.  B.  Vahlii,  W.  &  A.  Prodr.  297.— Syn.  B,  racemosa,  Vahl ;  Roxb. 
FL  Ind.  ii  325.  Vem.  Marwdr,  taur,  Pb. ;  Malghan,  maljan,  vidlu, 
N. W.P. ;  Maurain,  Jdllaur,  Oudh ;  Sihdr^  mavl,  C.P. 

A  ffigantic  climber,  clothed  with  dense  grey  or  ferruginous  tomentum, 
bnmchlets  frequently  terminating  in  a  pair  of  opposite,  revolute  tendrils. 
Leaves  very  large,  often  12  in.  across,  deep-cordate,  as  broad  as  long; 
leaflets  connate  to  the  middle,  each  with  5-7  prominent  arcuate,  penni- 
veined  nerves.  Stipules  obtuse,  falcate.  Flowers  |  in.  broad,  on  long 
slender  pedicels,  in  terminal  corymbose  racemes.  Bracts  subulate,  bract- 
lets  2,  above  tiie  middle  of  pediceL  Calyx-limb  ovate,  splitting  to  the 
top  of  the  tube  in  two  reflexed  segments.  Petals  clawed,  obovate,  hairy 
outside.     Perfect  stamens  3.     Ovary  oblong,  hairy,  stalk  adnate  to  calyx- 
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tube.  Legome  pendalous,  flat,  thick,  6-18  in.  long,  2-3  in.  broad^  woodj, 
clothed  with  thick  dark-biown  tomentum.  Seeds  orbicular,  flat,  smooth, 
brown,  1  in.  diam. 

Common  in  the  forests  of  Northern  and  Central  India,  in  the  sub-HimalaTan 
tract  from  the  Chenab  to  Assam,  Behax,  and  on  the  western  coast  FL  April; 
the  pods  of  the  previous  year  ripen  about  the  same  time. 

Stem  irregularly  ridged  and  lurrowed,  often  more  than  100  ft.  long,  witii  a 
fibrous  bark  and  porous  wood,  in  broad,  irregularly  concentric  layers.  Foliage 
dense,  with  an  almost  impenetrable  network  of  branchlets,  covering  the  largest 
trees,  smothering  them,  or  causing  their  stems  to  grow  crooked  and  iir^ular, 
One  of  the  greatest  enemies  of  the  QSl  tree,  but  nearly  extirpated  by  the  labonn 
of  the  forest  officers  in  the  Ehyregarh  forests  of  Oudh.  Bope  is  made  from  the 
bark ;  the  leaves  are  used  for  packing,  as  plates,  and  umbrellas  are  made  of  them. 
The  pod  (ehihdr)  is  roasted,  and  the  seeds  are  eaten. 

5.  HABDWICKIA,  Boxb. 

Trees,  with  abruptly  pinnate  leaves  and  small  flowers  in  racemose 
panicles.  Calyx  of  5  distinct,  ovate  or  orbicular,  petaloid,  imbricate 
sepals.  Petals  none.  Stamens  10,  alternately  shorter,  generally  all  fe^ 
tile.  Anthers  versatile,  dehiscing  longitudinally.  Ovary  sessile,  free, 
with  2  ovules. 

1.  H.  binata,  Roxb.  Cor.  PL  t.  209 ;  FL  Ind.  iL  423 ;  W.  &  A.  Prodr. 
284;  Bedd.  FL  Sylv.  t.  26.— Vem.  Parsid,  Singrowlie  hills;  At^an, 
C.P. ;  Aeha,  Tam. 

CRabrous.  Leaves  bifoliolate  ;  leaflets  sessile,  entire,  obtuse,  obliquely 
ovate,  or  semicordate,  with  4-5  arcuate  nerves ;  common  petioles  ^  or  ^ 
the  length  of  leaflets.  Stipules  small,  cordate,  caducous,  flowers  greenish 
yellow,  on  long  slender  racemes,  arranged  in  axillary  or  terminal  panicles; 
pedicels  shorter  than  flowers;  bracts  minute,  caducous.  Ovary  oblong; 
style  ascending,  with  a  large,  peltate  stigma.  Legume  lanceolate,  2-3  in. 
long,  with  parallel  longitudinal  veins,  a  solitary  seed  near  the  top. 

In  dry  forests  of  South  and  Central  India,  but  not  everjrwhere  ;  generally 
gregarious  in  belts  or  patches  of  greater  or  less  extent.  It  is  wanting  in  the 
moister  forests  below  and  above  Ghat  on  the  west  side  of  the  Peninsula.  In 
Central  India,  the  tree  is  known  in  Chanda,  Berar,  Ehandeish,  and  Nimar,  on 
the  eastern  slopes  of  the  Pachmarhis,  near  the  Dhtidi  river,  and  on  the  Singrow- 
lie hills,  south  of  the  Soane  river.    Seed  ripe  April,  May. 

An  elegant  tree,  attaining  60-60,  occasionally  120  ft.,  with  a  tall,  straight,  and 
regularly  shaped  stem,  and  a  narrow  oval  crown.  Bark  black,  roush,  with  ex- 
foliating scales.  Young  leaves  tinged  with  red ;  mature  foliage  oark  green ; 
branchlets  slender,  drooping.  EasUy  raised  from  seed,  and  throws  up  strong 
shoots  from  stumps. 

Sapwood  small,  whitish ;  heartwood  dark  reddish  brown,  sometimes  nearly 
black,  close-  and  fine-grained,  strong,  very  hard  and  very  heavy,  wei^t  67-85 
lb.  per  cub.  ft.,  100-120  lb.  when  green  ;  value  of  P.  942  (Skinner).  Ldahle  to 
split,  but  does  not  warp,  takes  a  nne  polish,  and  is  exceedmgly  durable.  Used 
for  bridse-  and  house-posts,  and  for  ornamental  work. 

The  bark  yields  a  valuable  fibre,  which  requires  no  preparation,  is  strong, 
and  is  in  places  much  used  for  cordage.  Cattle  are  ezceeaingly  fond  of  the 
leaves.  In  the  Cauvery  forests,  Northern  Mysore,  and  Berar,  the  trees  weie 
formerly,  and  are  still  to  a  great  extent,  pollarded  for  cattle-fodder. 
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6.  TAHABIXTDnS,  Linn. 

An  nnanned  tree,  with  abraptly  pinnate  leaves,  small  caducous  stipules 
and  racemose  flowers.  Calyx  with  a  turbinate  tube,  and  4  imbricate, 
membranous  segments.  Petals  3,  the  lateral  ones  ovate,  the  upper  inner 
one  narrower,  concave.  Stamens  3,  perfect,  incurved,  united  in  a  sheath  to 
the  middle,  with  oblong  versatile  anthera,  dehiscing  longitudinally,  a  few 
short  filiform  staminodes  at  the  edge  of  the  sheath.  Ovary  stipitate,  the 
stalk  adnate  to  the  calyx-tube,  with  numerous  ovules ;  a  thick  style  and 
dayate  stigma.  Pod  oblong,  curved  or  nearly  straight,  thick,  outer  peri- 
carp a  ihin  crustaceous  shell,  inner  layer  an  acid  pulp,  traversed  by  fibres. 
Seeds  obovate  or  roundish,  often  angular,  compressed,  with  a  brown,  very 
haid,  thick,  shining  testa  and  no  albumen. 

1.  T.  indica,  Linn. ;  Eoxb.  Fl.  Ind.  iii  215 ;  W.  &  A.  Prodr.  285 ; 
Bedi  FL  Sylv.  t.  184.  The  Tamarind. — Sans.  Cfittkra^  chinclia,  Vem. 
Amli,  ambli,  inUt^  Hind. ;  CJiintz,  Konkan ;  Magyihen^  Burm. 

Leaves  3-6  in.  long,  leaflets  10-15  pair,  linear-oblong,  glabrous,  obtuse, 
with  fine  reticulate  venation,  and  more  or  less  distinct  intramarginal 
nenres.  Bacemes  loose,  with  10-15  flowers,  at  the  end  of  short  lateral 
bianchlets.  Petals  unilateral,  beautifully  variegated  with  red  and  yellow. 
Pod  pendulous,  3-8  in.  long,  1  in.  broad. 

Cultivated  throughout  India  and  Burma,  save  in  the  North-Western  Panjab ; 
trees  are  found  as  far  as  the  Jhelam,  but  the  fruit  does  not  ripen  west  of  Am- 
halla.  In  the  Central  Provinces,  the  Bassi  forests  Meywar,  and  in  many  parts 
of  South  India,  the  tree  is  found  self-sown  in  waste  and  forest  lands,  but  there 
Kems  no  sufficient  evidence  of  its  being  originally  indigenous  in  India. 
Wheierer  I  have  seen  it,  it  has  been  in  the  vicinity  of  existing  or  abandoned 
cultivation.  The  tree  is  cultivated  in  the  tropics  of  both  the  New  and  Old  World, 
and  Ib  believed  to  be  truly  indigenous  in  tropical  Africa  ^Oliver  Fl.  Trop.  Afr. 
ii  306^  Never  leafless,  tne  foliage  changes  in  March  and  April ;  fl.  May,  June  ; 
fruit  npens  7-9  months  after  flowering. 

A  large  tree,  attaining  80  ft.  or  more,  with  a  short  thick  trunk  (25  ft.  nrth 
not  nrej,  often  ridged,  with  a  magnificent  broad  and  high,  shady  crown.  Bark 
\  in.  thick,  dark  ^^i  brownish  to  blackish,  tesselated  by  longitudinal  fissures 
•nd  croes-mcka  ^  Wood  yellowish  white,  hiud  and  close-grain^,  the  outer  and 
jonnger  wood  a  little  softer,  but  the  sapwood  not  defined  by  a  concentric  line, 
rach  as  we  find  it  in  the  wood  of  Teak,  Sissoo,  Sal,  Bija  sal.  Oak,  and  other 
trees.  Heartwood  small  near  the  centre,  outline  very  irregular,  dark  purplish 
brown,  projecting  into  the  yellowish  outer  wood  with  radiating  ramifications,  so 
that  pluiks  frec^uently  show  alternate  layers  of  light-  and  danc-coloured  wood. 
Annnal  rings  indistmcL  medullary  rays  very  numerous,  very  fine,  pores 
oodmte,  equal,  uniformly  distributed,  each  pore  or  group  of  pores  surrounded 
bv  lighter-coloured  tissue.  Weight  of  outer  wood  (mp)  60  lb.  (Cunningham) ; 
d  the  dark-coloured  heartwood  from  79-83  lb.  Viaue  of  P.  605-623  (sap- 
wood), 850  (heartwood).  Polishes  well,  and  though  extremely  hard  and  dim- 
folt  to  work,  is  prized  hichly  for  many  purposes  when  a  tree  past  fmit-bearinjg^ 
is  felled.  Naves  and  ouier  parts  of  vnieels,  mallets,  planes,  tent-pegs,  fumi- 
tore,  rice-pestles,  oil-presses,  and  sugar-crushers  are  made  of  it ;  it  is  an  excel- 
lent wood  for  turning.  The  heartwood  is  very  durable,  the  outer  wood  is  apt 
to  be  eaten  by  insects. 
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Mainly  cultiyated  on  account  of  the  acidpulp of  the  pod ;  there  are  several 
kinds,  with  sour,  sweetish,  and  red  pulp.  The  pulp  contains  Citric,  Malic,  and 
Tartaric  acids ;  large  quantities  are  imported  into  England  from  the  West  Indies. 
It  is  officinal  as  a  l^tive  and  refrigerant  (Pharm.  Ind.  64).  The  seeds  (chtncha) 
are  used  in  native  medicine ;  pounded,  they  are  eaten  in  times  of  scarcity,  and 
the  powder  mixed  with  gum  makes  cement. 

7.  CASSIA,  Linn. 

Trees,  shrubs,  or  herbs,  with  abruptly  pinnate  leaves  and  yellow  or 
red  flowers.  Caiyx-tube  very  short,  segments  5,  imbricate  in  bud.  Petals 
5,  nearly  equal,  imbricate.  Stamens  10,  all  perfect,  or  a  portion  (3  or  5) 
more  or  less  abortive.  Legumes  indehiscent  or  2-valved.  SeedJs  albu- 
minous. 

A  tree,  leaves  without  interpetiolar  glands  ;  pods  long,  cylin- 
drical .  .  .  .  .     1.  C  Fistula^ 
A  shrub,  leaves  with  interpetiolar  fflands;  pods  flat  .     2.  (7.  aurieulaia. 
Shrubby  or  herbaceous ;  leaves  wi&out  glands ;  pods  flat,  broad, 
oblong,  obtuse. 
Leaflets  obovate,  obtuse ;  valves  of  pod  crested           .           .    8.  C7.  obaoata. 
Leaflets  lanceolate,  acute  ;  valves  of  pod  without  appendages  .     4.  C.  angutUfoiia, 
Leaflets  oblong,  obtuse ;  valves  of  pod  without  appendages     .     5.  (7.  kolosencea. 

1.  C.  Fistnla,  Linn. ;  Eoxb.  Fl.  Ind.  ii.  333 ;  W.  &  A.  Prodr.  285.— 
Syn.  Cathartocarpus  FisttUa,  Pers.  The  Indian  Laburnum.  Sana.  Su- 
vama,  Vem.  Amaltds  (firuit  and  tree),  North  India.  Local  names: 
Karangaly  kidr,  kanidr,  all,  Pb.,  HimaL ;  Chimkani  (rattler),  Sindb; 
Oirmdla,  gurnialay  garmalu,  Dekkan,  Guzerat;  Kitwali,  kitola,  itola, 
sJiimarra,  mm,  N.W.P.;  Warga,  Oudh;  Jaggarwah,  raila,  hircjdh,  C.P. ; 
Jaggra-marra,  Gonds,  G.P.  \  Ghiuahwoayy  Burm. 

A  moderate-sized  tree,  nearly  glabrous,  extremities  pubescent.  Leaves 
12-18  in.  long,  leaflets  4-8  pair,  ovate  or  ovate-oblong,  2-5  in.  long,  on 
petioles  \  in.  long,  lateral  nerves  numerous,  approximate,  branching, 
stipules  minute,  conical  or  setaceous.  Flowers  racemose,  large,  bright 
yellow^  fragrant,  on  long  slender  pedicels  in  the  axils  of  minute  bracts 
which  are  caducous  long  before  expansion;  racemes  lax,  pendulous,  1-2  fL 
long.  Galyx  of  5  nearly  equal,  ovate  obtuse  lobes ;  petals  oval,  narrowed 
into  short  claws,  nearly  equal  Stamens  unequal,  the  3  lower  longest^  on 
incurved  filaments,  with  oblong  anthers,  dehiscing  longitudinally,  4-6 
intermediate,  with  the  anther-ce^  diverging  at  the  base,  and  opening  at 
that  end  by  pores,  the  remaining  1-3  very  short,  with  indehiscent  anthers. 
Pod  cyUndrical,  pendulous,  1-2  ft.  long,  1  in.  diam.,  dark  brown,  smooth^ 
hard,  indehiscent,  divided  into  numerous  flat  1-seeded  cells  by  thin  trans- 
verse partitions,  filled  with  a  soft  black  sweetish  pulp.  Seeds  flat,  smooth, 
shining,  the  flat  cotyledons  with  curved  edges,  so  as  to  be  S-shaped  in 
the  transverse  section. 

Common  throughout  the  forest -tracts  of  India.  Trans-Indus  on  the  hills 
near  Peshawar ;  ascends  to  4000  ft.  in  the  outer  Himalaya.  Leafless  for  a  ^ort 
time  in  the  dry  season ;  the  fresh  leaves  of  a  lively  green  colour,  appear  April- 
May.  Fl.  in  spring,  and  occasionally  a  second  time  m  autumn.  Pods  ripen  in 
the  cold  season. 
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In  NoTthem  and  Central  India  a  small  tree,  latelj  exceeding  30  ft.,  with  a 
fihort  trunk  3-5  ft.  girth.  Bark  thick  (|  in.),  yellowish  or  fireenish  grey,  darker 
in  old  stems,  with  cross-wrinkles  and  shallow  longitudiniJ  cracks,  and  brown, 
irregularly  e^ped,  exfoliating  scales.  Sapwood  large,  heartwood  brick  -  red 
when  fresh-cut,  red  or  reddish  brown  when  seasoned,  often  beautifully  mottled 
and  streaked,  hard,  tough,  works  easily,  takes  a  fine  polish,  but  is  somewhat 
brittle,  and  apt  to  crack.  The  cub.  ft.  of  green  wood  weighs  72-78  lb. ;  for 
seasoned  wood,  Skinner  gives  the  average  at  61,  the  extremes  of  the  experiments 
available  are  52  and  66.  The  coefiicient  of  transverse  strength  (P.)  is  846  (Skin- 
ner). The  annual  rings  are  fairly  distinct,  the  pores  large,  uniformly  distri- 
bnted,  save  occasionally  in  a  narrow  line  of  autumn  wood  without  pores.  Each 
'pGre  in  apatch  of  white  tissue,  and  these  patches  ioiued  by  wavy  lines  of  cdmilar 
tiasae.  Very  durable,  but  large  pieces  are  rare.  Used  for  posts,  ploughs,  bows^ 
and  spars  of  native  boats.    Axles  of  carts  are  made  of  it  in  Burma. 

The  bark  is  used  for  t^nTiing  and  dyeing  ;  red  juice  exudes  from  wonnds  in 
the  bark,  which  hardens  into  a  gum,  called  Kamarkas,  used  like  the  gum  of 
BtUea  JrondoscL  The  pulp  which  fills  the  pod  is  a  stroi^  purgative,  used 
Lu^y  in  native  medicine,  as  well  as  in  Europe  (Pharm.  In£  65).  Twigs  and 
leaves  are  lopped  for  cattle-fodder  in  Ondh  and  Kamaon. 

2.  0.  aaricalata,  Linn.  3  W.  &  A.  Prodr.  290. — Syn.  Senna  auriculatay 
Bozb.  FL  Ind.  ii  349.     Vem.  Tartoar,  AwcH. 

Pubescent.  Leaves  3-5  in.  long ;  leaflets  8-12  pair,  oval,  obtuse,  mu- 
cionate,  with  short  filiform  glands  at  the  base  of  each  pair.  Stipules 
huge,  foliaceous,  semicordate.  Flowers  yellow,  in  terminal,  coiymbose, 
leaJ^bearing  panicles.  Calyx-lobes  unequal,  petals  equal,  ovate,  unguicu- 
late,  twice  the  length  of  calyx.  Perfect  stamens  6  or  7,  with  long  cylin- 
drical anthers ;  antherless  staminodes  3  or  4.  Pod  flat,  3-4  in.  long,  \  in. 
broad,  with  4-6  seeds. 

A  shrub,  common  in  South  and  Central  India,  also  in  Rajputana.  The  bark 
is  used  for  tanning  and  dyeing  leather,  and  the  root  in  the  manufacture  of  steel. 
Fl.  Oct.-March. 

To  this  genus  belong  the  plants  which  yield  the  Senna  leaves  (Pharm. 
Ind.  65).  They  are  shrubs,  undershrubs,  or  herbs,  leaves  without  glands, 
flowers  in  axillary  racemes ;  pods  flat,  broad,  arcuate,  dehiscent ;  natives 
of  tropical  Africa;  the  following  3  species  extendhig  to  North- West 
India^  and  2  of  them  to  the  dry  belt  of  South  India. 

3.  0.  obovata,  Colladon;  Boiss.  FL  Orient,  ii  631. — Syn.  8mna 
ohtusoy  Boxb.  Fl.  Ind.  ii.  344.  Cassia  obtusa,  W.  &  A.  Prodr.  288 ; 
Wight  Ic.  t  767. 

A  diffuse  procumbent  perennial  herb,  with  glabrous,  obovate,  obtuse 
leaflets  in  3-7  pairs ;  stipules  obliquely  lanceolate,  acuminate,  spreading 
or  decurved.  Eacemes  erect,  at  lengih  exceeding  the  subtending  leaf. 
Pod  oblong-reniform,  broadly  rounded  at  the  extremity,  the  valves  thinly 
coriaceous,  and  marked  longitudinally  over  the  seeds  with  a  single  series 
of  rounded  crest-like  plaits. 

Salt  ran^e  to  2500  fL  (sanna),  and  Trans-Indus  (jv'an),  Sindh,  Guzerat,  South 
India,  tropical  Africa. 


166  XXXL   LEGUMINOS^  [CioMfO. 

4.  0.  aagnstifolia,  YahL — SyiL  C,  laneeoUaa,  Forsk  ;  Boyle  HL  1 37. 
Senna  officinalts,  Gsertn. ;  Eoxb.  FL  Ind.  IL  346.  Yem.  Sanna  makki^ 
Pb. 

A  bushy  herbaceous  plant  Leaflets  5-8  pair,  narrow  oyate-lanceolate, 
stipules  subulate,  8piea(£ng  or  refleze^  Eacemes  exceeding  the  subtend- 
ing leaf.  Pod  broadly  oblong,  slighiJy  curved,  rounded  at  the  extremity, 
the  valves  chartaceous,  glabrous,  smooth,  without  appendages. 

Sindh,  Guzerat,  South  India,  cultivated  in  the  N.W.  Provinces. 

5.  0.  holosericea,  Fresenius ;  Oliver  Fl.  Trop.  Afr.  iL  278. 

A  small  shrub.  Leaflets  oblong,  5-8  pair,  closely  velvety  pubescent 
above  and  beneath ;  stipules  subulate,  spreading,  somewhat  rigid.  Ba^ 
cemes  erect,  shorter  than  leaves.  Pod  flat,  broadly  falcate-oblong,  rounded 
at  the  extremity ;  valves  thinly  chartaceous,  pubescent,  without  append- 
ages. 

Abyssinia,  Nubia,  Arabia,  Aden,  Sindh. 

Ceratania  SiliquOy  Linn.,  the  Carob  tree  {Algaroba),  is  indigenous  in  Spain 
and  Algeria,  the  eastern  ])art  of  the  Mediterranean  region,  and  in  S^ria  ;  its  flat 
pods,  foil  of  sweet,  nutritious  pulp,  are  a  common  article  of  food  m  the  Medi- 
terranean for  man,  horses,  pigs,  and  cattle,  and  are  imported  into  the  Panjab 
under  the  name  of  Khanmb  nubti.  A  slow-^wing  evergreen  tree,  with 
heavy  wood,  excellent  as  fuel,  and  valued  for  cabmet-work,  has  great  powers  of 
reproduction,  and  is  satisfied  with  a  scanty  supply  of  moisture.  It  nas  been 
grown  in  the  Panjab,  and  may  prove  a  valuable  introduction.  Its  characters 
are  somewhat  anomalous.  Abruptly  pinnate  leaves,  small  polygamous  or 
dioecious  flowers,  without  petals,  with  5  stamens,  versatile  anthers,  and  a  broad 
disc  siUTounding  the  ovary.  The  structure  of  the  seed,  with  thick,  flat  cotyle- 
dons, enclosed  in  a  fleshy  albumen,  brings  it  near  the  genus  Cauicu 

8.  SABACA,  Linn. 

Unarmed  trees,  with  abruptly  pinnate  leaves,  and  small,  caducous 
stipules.  Flowers  yellow  or  red,  in  short  panicles.  Calyx-tube  long, 
funnel-shaped,  lined  with  the  disc,  limb  deft  into  4  petaloid,  ovate,  nearly 
equal  segments,  imbricate  in  bud.  Petals  wanting.  Stamens  3-9,  firee ; 
anthers  oblong,  dehiscing  longitudinally,  on  long  filaments.  Ovary  stipi- 
tate,  the  stalk  adnate  to  the  calyx-tube ;  style  filiform ;  stigma  terminal, 
obtuse.  Pod  oblong,  coriaceous  or  woody,  2-valved.  Seeds  without 
albumen. 

1.  8.  indica,  Linn. ;  Bedd.  FL  Sylv.  t.  57. — Syn.  Joneaia  Aaoea,  Boxb. 
FL  Ind.  ii  218 ;  W.  &  A.  Prodr.  284 ;  Wight  Ic.  t  206.  Sans.  Asoka, 
var\jula,    Yem.  Asok,  Asoka  (Jassundi,  Bombay). 

Glabrous,  leaves  12  in.  long,  drooping  and  coloured  when  young. 
Leaflets  opposite,  4-6  pair,  lanceolate,  coriaceous,  smooth,  shining,  3-9  in. 
long.  Stipules  intrapetiolar,  oblong,  striate.  Flowers  in  corymbose 
panicles,  terminal,  or  at  the  end  of  short  lateral  branches,  with  numerona 
ovate,  ciliate,  coloured  bracts,  2  at  the  base  of  the  calyx  persistent,  the 
others  at  the  ramifications  of  the  panicle  deciduous.  Pedundes  and 
pedicels  coloured,  flowers  orange  on  expanding,  gradually  changing  to 
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led.  Edge  of  the  disc  a  crenulated  ling  at  the  mouth  of  the  calyx-tube. 
Pod  6-10  in.  long,  2  in.  bioad,  yalyes  hard,  woody,  reticulate  outside. 
Seeds  4-8,  smooth. 

Indigenous  in  the  forests  of  South  India  and  Eastern  Bengcd,  cultivated  near 
Hindu  temples  and  in  gardens  in  most  parts  of  India.  FL  March,  April ;  fr. 
ripens  Aug.,  Sepl    Heartwood  hard,  dauL-coloured. 

Third  Sub-Order,  MIMOSEJB. 

Trees,  shruhs,  rarely  herbs,  with  abruptly  bipinnate,  rarely  pinnate 
leayes,  and  small  flowers  in  heads  or  spikes.  Flowers  regidar,  occasionally 
polygamous.  Sepals  generally  connate  into  a  5-lobed  calyx,  rarely  free, 
yalyate.  Petals  hypogynous,  as  many  as  sepals,  usually  connate,  valvate. 
Stamens  hypogynous,  as  many  as  sepals,  double  their  number,  or  nume- 
lous^.&ee  or  monadelphous,  with  small,  2-celled  anthers,  the  ceUs  dehis- 
cing longitudinally.  Pollen  (in  species  of  Acacia,  Albizzia,  and  PithecO' 
lobium)  cohering  in  3-4  masses  in  each  celL  Seeds  without  albumen,  the 
embryo  with  a  straight  radicle. 

StameiiB  10  ;  ftnthers  with  decidnoas  apical  glands. 
Flowers  in  spikes  or  racemes  (Indian  Bpecies). 

Unarmed  climbers ;  pods  2-3  ft.  long,  flat,  constricted  be- 
tween seeds 1.  Entada. 

Shmbs  or  trees,  often  spinescent. 
All  flowers  bisexual,  or  sterile  flowers  mixed  with  the 
fertile. 
Flowers  pedicelled,  in  long  slender  racemes;  pods 

2-varyed 2.  Abenanthxra. 

Flowers  sessile,  in  slender  cylindrical  spikes;  pods 

2-valTed 8.  Piptadenia. 

Flowers  sessile,  in  cylindrical  spikes ;  pods  indehiscent    4.  Pbosopis. 
Upper  flowers  of  the  dense  cylindrical  spikes  bisexual, 

the  lower  neater 5.  Dichbostachtb. 

Flowers  in  globose  heads  :  pod  thick,  woody,  falcate    .        .     6.  Xylia. 
Stamens  8-10  or  more,  bat  dennite,  anthers  without  glands. 

Pods  flat,  linear,  2-valyed 7.  Leucjena. 

Pods  2-yalyed,  the  yalyes  separating  in  joints  or  entire  from 

the  persistent  frame 8.  Mimosa. 

Staxnans  indefinite,  more  or  less  connate. 
Armed  or  unarmed  trees ;  pinne  1-2  pair ;  pods  coriaceous, 

twisted        .        .        .       ' 9.  Pitheoolobium. 

Unarmed  trees ;  pinnte  generally  numerous ;  pods  thin,  flat, 

strai^t,  2-yalyed 10.  Albizzia. 

Stamens  inoefinite,  free ;  armed  trees,  shrubs  or  climbers ;  pods 
dehiscent  or  indehiscent,  flat  or  turgid  .        .        .11.  Acacia. 

1.  EKTABA,  Linn. 

1.  E.  Bcandens,  Benth.  in  Hook.  Joum.  of  Botany,  iy.  (1842)  332. — 
SyiL  E,  PursoBtha,  DC. ;  W.  &  A.  Prodr.  267.  Mimoea  scandens,  Bozb. 
n.  Ind.  iL  554.     Vem.  Oilla,  Beng. ;  Oardal,  Bombay. 

A  large  climber,  stems  angled,  often  curiously  twisted  and  curled. 
Glabrous,  but  inflorescence  pubescent.  Common  petiole  ending  in  a  long, 
woodj,  bifld  tendril  Pinnae  2  pair ;  leaflets  3-4  pair,  1-3  in.  long,  shining. 
Flowers  pale  yellow,  sessile,  in  long  slender  spikes,  generally  4-8  on  a 
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common  peduncle,  &om  the  axik  of  the  former  leaves,  on  2-3  year-old 
branchlets.  Pods  ligneous,  of  an  immense  size,  2-4  ft  long,  3-4  in.  broad, 
constricted  between  the  seeds,  consisting  of  10-30  1 -seeded,  flat,  rounded 
joints,  the  valves  separating  from  the  more  durable  thick  rim.  Seeds 
flat,  ovate  or  nearly  orbicular,  brown,  shining,  testa  very  hard. 

South  India,  Eastern  Bengal,  Nepal,  Burma,  Ceylon,  Indian  Archipelago, 
Fiji  Islands,  Queensland.  West  Indies  (probably  the  same  species,  the  se^ 
carried  by  the  Gulf  Stream  to  the  western  shores  of  Europe).  FL  March-May; 
£r.  Dec,  Jan.  The  seeds  are  eaten,  cooked  or  roasted ;  children  play  with  them, 
and  Uiey  are  made  into  snuff-boxes  and  other  articles. 

2.  ADENANTHEBA,  Linn. 

Flowers  bisexual,  pentamerous,  pedicelled,  in  slender  azillaiy  or  panicu- 
late racemes.  Calyx  campanulate,  with  short  teeth.  Petals  free  or 
connate  at  the  base.  Stamens  10,  free ;  the  anther-cells  adnate  to  a  broad 
co^ective,  bearing  a  deciduous  gland  at  the  top.  Ovary  sessile  or  short 
stipitate,  with  numerous  ovules  in  2  rows,  a  filiform  style,  and  a  small 
terminal  stigma.  Legume  linear,  2-valved,  the  valves  often  contorted 
after  opening.     Seeds  thick,  with  a  hard  red  or  bi-coloured  testa. 

1.  A.  payonina,  Linn. ;  Roxb.  FL  Ind.  ii.  370 ;  W.  &  A.  Prodr.  271 ; 
Wight  HL  t.  84;  Bedd.  Fl.  Sylv.  t.  46.— Sans.  Kudumdana.  Vem. 
Thorlagunjy  Mar. 

A  large  tree,  glabrous  or  pubescent,  unarmed.  Leaves  1-3  fL  long, 
abruptly  bipinnate,  pinnaB  opposite,  4-6  pair;  leaflets  alternate,  elliptic- 
oblong,  obtuse,  4-12  pair.  Eacemes  paniculate,  cylindrical,  pedunculate, 
about  4  in.  long.  Flowers  small  yellow,  fragrant,  on  slender  pedicels. 
Legumes  linear,  twisted,  about  9  in.  long.  Seeds  shining,  hard,  bright 
scarlet,  compressed,  but  convex  on  both  sides,  oval  or  orbicular. 

South  India,  Burma,  Bengal.  Known  to  extend  as  far  as  Ehandeish  and 
Quzerat  on  the  west  siae  of  India,  and  as  far  as  Sikldm  on  the  east  side,  but  will 
probably  be  found  in  the  forests  of  Gorakhpur,  Oudh,  and  Central  India  south 
of  the  Satpuras.    FL  March-May ;  seeds  ripen  Aug.-Oct. 

Trunk  erect,  bark  rough,  dark-coloured.  The  wood  is  described  by  Skinner 
as  follows :  '^  Heartwood  hard  and  durable,  when  fresh-cut  of  a  beautiful  coral- 
red  colour,  and  sometimes  marked  with  stripes  of  a  darker  shade  ;  after  expo- 
sure it  turns  purple,  resembling  Rosewood;  weight  66  lb.  P.  =  863."  The  seeds 
are  worn  as  ornaments,  and  used  as  weights  (about  4  gra.)  by  goldsmiths  and 
jewellers.    Oil  is  expressed  from  them. 

3.  PIPTADBNIA.  Benth. 

Characters  of  Adenanthera,  but  pods  linear,  flat,  not  contorted ;  seeds 
flat.     Flowers  sessile. 

1.  P.  Ondhensia. — Syn.  Adenanthera  Oudhensis,  J.  L.  Stewait,  MSS. 
Vem.  Geati,  gainti,  Oudh. 

A  moderate-sized  tree,  armed  with  large  conical  prickles.  Glabrous,  inflor- 
escence only  pubescent.  Leaves  abruptly  bipinnate,  pinnss  2  pair,  common 
petiole  about  3  in.  long,  with  a  large,  flat,  circular  gland  at  the  base  of 
the  lowest  pair ;  secondary  petiole  1  in.  long,  bearing  1  pair  of  sessile, 
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subcoiiaceouB,  leniform  leaflets,  2-3  in.  long  and  1^2  in.  broad.  Flowers 
greenish  yellow,  sessile  or  nearly  sessile,  in  dense  cylindrical  spikes  1-3  in. 
long,  ammged  in  short  axillary  panicles.  Calyx  cup-shaped,  nearly  trun- 
cate, with  5  short  teeth.  Petals  5,  lanceolate,  3  times  longer  than  calyx. 
Stamens  longer  than  petals,  terminal  glands  globose.  Pod  stalked,  linear, 
flat)  9-12  in.  long,  ^  in.  broad.     Seeds  15-20,  compressed,  brown,  broad- 

OTfll 

DisGoyered  in  March  1871,  by  Mr  Richard  Thompson,  in  the  Oudh  forests 
under  the  base  of  the  hills  in  the  Gonda  diyiaion,  where  it  is  common,  clothing 
the  sides  of  the  hills,  and  entering  into  them  along  the  yaUeys.  The  leayes  are 
renewed  in  March,  and  the  tree  flowers  in  April. 

Attains  40  ft,  with  a  short  trunk,  which  diyides  into  numerous  upright 
branches,  with  drooping  branchlets,  resembling  Hardwkhia  binata  in  general 
appearance.  Bark  of  younger  branches  smooth  or  wrinkled,  with  large,  conical, 
compressed,  shaip-pointed  prickles.  Bark  of  stem  and  older  branches  ^  in. 
thicK,  my,  brown,  to  dusky  red,  rough  with  flattish^  exfoliating,  woody  scales. 
Inner  Dan:  red,  flbrous.  Wood  light  red,  cIoee-gramed^uraDle,  yery  hard ; 
Kaaons  well  without  cracking.  Heartwood  not  di&nct.  The  trees  are  pollarded 
for  cattle-fodder. 

4.  FBOSOFIS,  linn. 

Flowers  biaexual,  pentamerous,  generally  sessile,  in  spikes  or  heads. 
Calyx  campanulate)  with  5  short  teeth.  Petals  vdyate,  free  or  connate 
Mow.  Stamens  10,  free,  exserted ;  anthers  tipped  with  a  sessile  or  stipi- 
tate  gland.  Ovary  sessile,  with  numerous  oviQes,  a  slender  style,  and  a 
small  terminal  stigma.  Legume  coriaceous,  indehiscent;  the  seeds  em- 
bedded in  a  spongy,  hard,  or  scanty  pulp. 

Pod  linear,  contracted  between  seeds,  pimus  2  pair  .      1.  P.  tpkigertk 
Pod  short  and  thick,  pinne  2-6  pair  .        .      2.  P.  SUphaniana, 

Several  trees  of  this  genus  form  a  marked  feature  in  the  vegetation  of  the  dry 
rerions  of  Chili,  Peru,  Texas,  and  Mexico,  with  sweetish  succulent  pods  called 
AlgarobOf  eaten  by  the  Indians,  and  given  to  horses. 

1.  P.  gpieigera,  Linn.— Tab.  XXV.— Eoxb.  Cor.  PL  t.  63 ;  W.  &  A. 
Prodr.  271 ;  Bedd.  FL  Sylv.  t  66 ;  Boissier  PL  Orient,  ii.  634.— Syn. 
AdenarUTiera  aculeata,  Roxb.  FL  Ind.  iL  371.  Vem.  Jand,  jhandy  jdnty 
*Aflr  (pod  Sangriy  Sankar),  Pb. ;  Kandi,  kundi,  Sindh ;  Cfkaunkray  Agra, 
Bhortpur;  KJiefray  khefrif  Rajputana;  Sangri,  sJumgri,  Pertabgarh; 
Smru,  semri,  mmriy  Tiamra,  Panch  Mehals,  Guzerat;  Shemi,  shema, 
wimder,  Dekkan. 

A  moderate  -  sized  thorny  tree.  Glabrous,  branches  and  branchlets 
vmed  with  scattered,  broad  -  conical,  somewhat  compressed  prickles. 
I^ves  bipinnate,  pinnee  opposite,  usually  2  pair,  leaflets  7-10  pair, 
obhquely  oblong,  cuspidate,  more  or  less  distinctly  3-nerved.  Spikes 
Blender,  in  short  axillary  panicles.  Flowers  small,  yellow,  in  the  axils  of 
orate,  obtuse,  membranous  bracts.  Calyx  cup-shaped,  membranous.  Pod 
pendulous,  linear,  contracted  between  s^ds,  5-10  in.  long,  filled  with  a 
brown  mealy  substance. 

Conunon  and  gregarious  in  the  Pa^jab,  Rajputana,  north  and  middle  Sindh, 
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where  the  tree  fomiB  extensive  forests,  pure,  or  mixed  with  Capparis  aphylla, 
Salvadora,  and  a  few  species  of  Acacid,  In  the  Panjab,  these  forests  are  on  the 
high  land  ^Bar)  between  the  main  riyers.  In  Bajputana,  tiiey  are  likewise  on 
high  grouna,  (Bhartpur,  Kishenc;urh,  Meywar).  But  in  Sindh,  with  less  moistore, 
and  a  normal  annual  rainfall  of  less  than  10  inches,  they  generally  are  found  at 
no  great  distance  from  the  river.  Prosopis.  however,  in  Sindh^  thrives  on 
ground  more  dry  than  the  Tamarisk,  the  Poplar^  and  Aeax^ia  arahiooj  the 
pure  Prasopis  forests  bein^  generally  beyond  the  range  of  actual  inundn^on. 
Ascends  to  1600  ft.  on  the  nills  Trans- Indus,  and  in  the  Salt  range.  Also  in 
Guzerat,  Bandelkhand,  the  Dekkan,  and  in  the  dry  r^on  of  the  Peninsula  as 
far  south  as  Tuticorin.  Outside  India  in  Beluchistan,  Persia,  Mascat.  I  have 
never  found  jt  where  the  annual  rainfall  exceeds  40  inches,  and  it  seems  to 
thrive  best  where  the  rainfall  is  less  than  30  inches.  In  MeywaifProsopis  is 
common  north  of  the  Bunass  river,  and  is  there  universallv  called  Kh^ru  It  is 
often  associated  with  Accuna  leucophlcea  {Arit\f).  South  of  the  Bunass,  Prosopis 
is  scarce,  but  retains  its  name  as  far  as  Pertabearh,  where  it  is  called  Sanari, 
A,  leucophlcea  continues  to  be  common  south  of  the  Bunass^  and  is  there  caued 

The  tree  is  leafless  for  a  short  time ;  the  young  foliage  comes  out  early  in 
March ;  fl.  in  Feb.  (Qozerat),  in  March,  April  (Sindh),  in  April,  M^y  (Panjab). 
The  fruit  ripens  from  May-Au^.  Easily  raised  from  seed  ;  young  trees  do  not 
suffer  from  irost ;  throws  out  vigorous  coppice-shoots.  Qrowth  probably  slow, 
3  ft.  girth  in  30  years  (Saharanpur  gardens),  4-6  indistinct  annual  rings  per  in. 

Attains  30-40  ft.,  with  a  short  erect  trunk,  generally  imder  6  ft  girUi,  attain- 
ing 10-12  ft  girth  and  60  ft.  hei^t  in  SincUi.  Fordmiensions  of  exceptionally 
large  trees,  see  Panjab  Plants,  p.  74.  Branchlets  drooping,  foliage  light  The 
base  of  the  stem  is  often  surrounded  by  a  mass  of  stijQT,  thorny,  entangled  bran- 
ches and  suckers.  There  is  a  cupressiform  variety,  with  ascending  branches 
and  a  narrow  crown.  Bark  |  in.  thick,  dark  grey,  or  light  brownish  grey, 
rough,  with  deep  longitudinal  furrows  and  horizontal  cracks.  Adult  foliage 
grey,  round  gaUs  common  on  leaflets,  and  woody  excrescences  on  branches  and 
branchlets. 

Wood  li^ht,  yellowish  brown,  with  irregular  masses  of  dark-brown  or  black 
heartwood  m  the  centre  of  old  trees.  Marked  wavy  concentric  lines.  Coarse- 
but  even-grained.  Weight  in  the  Panjab  and  Sin(m  between  49  and  68.5  lb. 
per  cub.  ft.  when  seasoned,  82  when  green  (Dalzell,  Fenner,  and  Stewart), 
skinner  gives  72  lb.  for  seasoned  and  95-100  lb.  for  green  wood,  with  981  for 
the  value  of  P. ;  but  the  identification  of  the  wood  experimented  upon  seems 
open  to  doubt  Easy  to  work,  tough^  but  not  durable,  liable  to  dry-rot^  and 
readily  eaten  by  insects.  Used  for  building,  for  carts,  and  agricultural  imple- 
ments ;  is  a  favourite  wood  for  well-curbs  in  parts  of  the  Panjab ;  ordinaiy 
furniture  is  made  from  it  in  Sindh.  A  good  fuel  for  steamers  and  locomotives^ 
its  heating  power  being  near  that  of  Babool,  and  much  higher  than  that  of  the 
Tamarisk.  Experiments  made  at  Karachi  in  May  1869  gave  the  following 
results: — 

/  were  consumed  in  evaporating 

(  Prosopis  spictgera,  1374  lb.  I     11.8  cub.  ft.  of  water  per  hour 

Of  the  wood  of  <  Acacia  araJbica^       1388  „  J    during  7  hours,  the  pressure  of 

I  Tamarix  gaZlica,     1627  ,,  J    steam  bein^  kept  at  27  lb.  on 

V    the  square  mch. 

Nevertheless,  Tamarisk-wood  is  often  preferred  in  the  Indus  steamers,  pro- 
bably because  the  pieces  have  a  more  convenient  shape,  and  are  easier  hancued. 
A  mild  gum,  not  used,  exudes  from  wounds  in  the  Dark.  The  pod  (ScDnffri^ 
sankar,  Pb.),  is  much  used  as  fodder  for  camels,  cattle,  and  coats ;  the  mealy, 
sweetish  substance  which  surrounds  the  seeds  is  an  article  of  food  in  parts  of 
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the  Rmjab,  Gazeiat,  and  the  Dekkan.  The  pods  are  collected  before  they  are 
quite  ripe,  and  the  mealy  pulp  is  eaten  raw,  or  boiled  with  vegetables,  salt,  and 
butter.  Is  considered  indigestible  if  consumed  in  large  quantities.  The  tiee 
is  worshipped  by  Hindus  at  the  Dussera  f estivaL 

'2%  P.  Stephaniana,  Kanth;  Boissier  FL  Orient  IL  633. — Jembui, 
Arab. 

A  8niall  thorny  shrub,  2-2}  ft  high,  with  smooth  white  bark,  ex- 
tremities and  leaves  hairy.  FinnsB  2-5  pair;  leaflets  8-12  pair,  linear. 
Pods  short,  thick,  1-1}  in.  long,  black,  rugose,  with  6-7  seeds. 

Peshawar  valley,  and  further  east,  sparinj^y  as  £eur  as  Amballa.  Beluchiitan, 
A^haniBtan,  Perna,  Syria,  Asia  Minor,  JBgypt,  Turkestan.  Never  leafless; 
small  roundish  excrescences  common  on  branchlets  and  leaves. 

5.  DICHaOSTACHTS,  DC. 

Mowers  sessile,  pentamerons,  in  dense  cylindrical  spikes,  the  upper 
flowers  of  each  spike  bisexual,  the  lower  neuter,  with  long,  much-exserted, 
filiform  staminodes.  Teeth  of  calyx  short.  Petals  valvate,  more  or  less 
connate.  Stamens  10,  tree,  exserted;  anthers  tipped  with  a  globose, 
often  Btipitate  gland.  Ovary  subsessile,  multiovulate ;  style  slender, 
stignia  terminal.  Legume  linear,  compressed,  coriaceous,  twisted,  inde- 
hisoent,  or  irregularly  opening.     Seeds  compressed,  shining. 

1.  D.  dnerea,  W.  &  A.  Prodr.  271 ;  Bedd.  FL  Sylv.  t.  185.— Syn. 
Mimosa  einerea,  Boxb.  Cor.  PL  174 ;  FL  Ind.  ii.  561.  Vem.  VurtiUi, 
Hind. ;  Kurdaij  kunrat,  Mairwara. 

A  rigid  thorny  shrub,  or  small  tree,  with  white  or  grey  bark.  Pubes- 
cent, armed  wiUi  axillary  spines,  straight,  strong,  and  sharp,  often  pro- 
longed into  leaf-bearing  branches.  Leaves  bipinnate,  generally  1-2  in. 
loi^^;  pinn£B  8-10  pair,  with  stipitate  glands  at  the  base  of  each  pair; 
leaflets  small,  dliate,  12-15  pair.  Stipules  subulate,  ^  in.  long.  Spikes 
axillary,  pedunculate,  solitary,  or  2-3  together,  as  long  as,  or  shorter  than 
leaves;  bracts  lanceolate,  membranous.  Upper  fertile  flowers  yellow, 
the  lower  sterile  flowers  white,  purple,  or  rose-coloured.  Pods  2-3  in. 
loi%  i  ^*  broad,  insularly  twisted,  generally  3-8  on  one  peduncle; 
seeds  10-15. 

Common  on  dry  stony  hills  in  South  and  Central  India ;  has  been  found  as 
hx  north  as  Futtehgarh  on  the  Qanges,  near  Jevpur,  and  on  the  hi11«  of  Mair- 
waia,  near  Todgarh.  FL  hot  season.  Bark  of  trunk  soft,  with  deep  longi- 
tudinal furrows.    Heartwood  hard,  dark  reddish  brown. 

6.  XYIiIA,  Benth. 

1.  Z.  dolabrifonnia,  Benth.  L  c.  417;  Bedd.  FL  Sylv.  t.  186.— Syn. 
In^a  xyhearpa,  DC. ;  W.  &  A.  Prodr.  269.  Mimosa  xyloearpa^  Eoxb. 
Cor.  PL  t.  100;  FL  Ind.  ii  543.  ITie  Ironwood  of  Burma.  Vem. 
Jamha^  Konkan ;  Bofa,  Godavery  forests ;  Pynkado,  Burm. 

A  large  tree,  unarmed.  Common  petiole  short,  1-2  in.  long,  bearing  1 
pair  of  pinnse,  with  2-6  pairs  of  oblong  or  ovate-oblong  acuminate  leaf- 
lets, 3-9  in.  long,  the  terminal  leaflets  largest.     Flowers  pale  yellow,  in 
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globose,  tomentose,  long-pedunculate  flower-heads,  1  in.  diam.  Petals 
linear,  valvate,  slightly  cohering  at  the  base.  Stamens  10,  free ;  anthers 
basifixed,  with  deciduous  stipitate  glands.  -Pod  thick,  woody,  flat,  Mcate, 
4-6  in.  long,  2-2|^  in.  broad  at  the  broadest  part.  Seeds  8-10,  oyal,  com- 
pressed, shining,  ^  in.  long. 

Burma,  South  India,  extending  td  the  Godavery  forentB  on  the  east  side,  and 
(as  far  as  known  at  present)  to  the  Colaba  district  on  the  west  side.  (In- 
cluded in  Forsyth's  List  of  Central  Prov.  timber-trees.)  Leafless  during  part  of 
the  dry  season.  Fl.  March-April ;  fr.  autumn.  Bark  grey.  Trunk  tall,  of 
great  girth.  Heartwood  dark  red,  very  hard  ;  weight  between  58  and  70  lb. 
Aver,  of  P.  800. 

7.  LEUCJENA,  Benth. 

I.  L.  glauca,  Benth.  in  Hook.  Joum.  Bot.  iv.  (1842)  416. — Syn.  Aeada 
frondoea,  Willd. ;  W.  &  A-  Prodr.  276. 

A  shrub  or  small  tree,  unarmed,  with  large  bipinnate  leaves,  linear 
leaflets,  white  flowers  in  globose,  axillary  heads,  forming  short  terminal 
leafy  panicles.  Petals  5,  free,  linear,  valvate.  Stamens  10,  anthers  versa- 
tile, without  glands.  Pods  clustered  in  umbek  of  3-6,  linear,  Btipitate, 
thin,  flat,  shimng,  4-6  in.  long,  2-valved,  with  numerous  prominent  seeda 

Indigenous  or  naturalised  in  most  tropical  countries,  commonly  cultivated 
in  gardens  in  India  ;  not  uncommon  in  the  outer  valleys  of  Qarhwal  and  Ea- 
maon.    FL  June-Aug. ;  £r.  autumn. 

8.  MIMOSA,  Linn. 

Herbs,  shrubs,  or  trees,  with  bipinnate,  often  sensitive  leaves,  generally 
without  petiolar  glands,  but  with  stipels  at  the  base  of  pinnae.  Flowers  in 
globose  heads  or  cylindrical  spikes,  tetramerous  or  pentamerous,  rarely  tri- 
or hexamerous.  Calyx  minute,  pappifonn,  rarely  campanulate.  Petals 
more  or  less  connate,  valvate.  Stamens  definite,  generally  twice  the 
number  of  petals,  and  more  than  twice  their  length.  Anthers  small, 
without  glands.  Ovary  with  2  or  many  ovules,  style  filiform,  with  a 
small  terminal  stigma.  Pod  oblong  or  linear,  the  valves  membranous  or 
coriaceous,  separating  entire  or  in  transverse  joints  firom  the  persistent 
sutural  frame. 

1.  M.  rubicanlis.  Lam. ;  Hooker  Ic.  Plant,  ii.  t.  156 ;  W.  &  A.  Prodr, 
268.— Syn.  M.  octandra,  Roxb.  Cor.  PL  t.  200 ;  M.  muiabUiSy  Roxb.  Fl. 
Ind.  ii  564.  Yem.  Edl,  khair,  didridr,  Pb. ;  Agla,  Eamaon ;  Kvngli^ 
Mngrei,  Eohilkhand  ;  Kacheyta,  Gorakhpur ;  Hajeru,  Sindh. 

A  large,  straggling,  prickly  shrub,  10  ft.  higlu  Pubescent;  branches, 
petioles,  and  peduncles  armed  with  short,  carved,  sharp  prickles.  Pinnae 
3-10  pair;  leaflets  6-15  pair,  unequal -sided,  linear  -  oblong,  obtuse. 
Flower-heads  on  peduncles  1-1^  in.  long,  solitary  or  fasciculate,  forming 
racemes  near  the  ends  of  branches.  Flowers  tetramerous  ;  calyx  short- 
campanulate^  3  or  4  times  shorter  than  the  funnel-shaped  corolla. 
Stamens  8.  Pods  stipitate,  glabrous,  armed  or  unarmed,  3-5  in.  long,  \ 
in.  broad,  curved,  separating  from  the  sutural  frame  in  square  joints. 
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Common  in  open  or  thin  jungles  throughont  the  greater  part  of  India,  in  the 
plaina  extending  to  the  Ganges,  and  in  the  hills  as  far  as  the  Indus  (ascend* 
ing  to  4000  ft  in  Eamaon) ;  in  the  Paniab,  abundant  in  the  outer  hills  and  the 
Siwalik  tracts  and  found  at  times  on  the  banks  of  rivers  or  canaU,  some  way 
into  the  plains.  FL  Aug.-Sept ;  fr.  Nov.-Jan.  Gunpowder  is  made  of  the 
cbaicoaL 

9.  FITHECOLOBIITM,  Martins. 

Shmbe  or  trees,  with  bipinnate  leaves,  generally  with  glands  at  the  base 
of  pinnse  and  leafiet&  Flowers  generally  white,  in  globose  heads  or  cylin- 
drical spikes ;  pentamerons,  rarely  hexamerous,  generally  bisexual.  Calyx 
campanulate  or  tubular,  vnth  short  teeth.  Corolla  tubular  or  funnel- 
shaped,  segments  valvate.  Stamens  indefinite,  much  longer  than  corolla, 
more  or  less  connate ;  anthers  small.  Ovary  with  numerous  ovules  ;  style 
filiform,  with  a  small  terminal  stigma.  Pod  compressed  or  flat,  variously 
contorted,  coriaceous,  2-valved.     Seeds  included  in  a  scanty  pulp. 

Leaflets  1  pair ;  pod  targld,  twisted P.  duke. 

Leaflets  2-4  pair ;  pod  fUt,  spirally  contorted    .  .P.  bigenunum. 

1.  P.  dnlce,  Benth.  in  Hooker's  Journal  of  Botany,  iiL  (1844)  199; 
Bedd.  FL  Sylv.  t  188.— Syn.  Mimosa  dulcis,  Roxb.  Fl.  Ind.  ii.  556 ; 
PL  Cor.  t  99.  Inga  dulds,  Willd. ;  W.  &  A.  Prodr.  268.  Manilla  Tama- 
rind,    Yem.   Vildyati  (foreign)  imli^  dakhani  (southern)  babooL 

A  large  tree,  armed  with  short,  straight,  stipulary  thorns.  Glabrous  or 
lightly  pubescent.  Pinnae  and  leaflets  1  pair  each ;  leaflets  unequal-sided, 
oblong  or  obovate,  obtuse,  1-1^  in.  long.  Common  and  partial  petioles 
terminate  in  short  bristles ;  small  cup-shaped  glands  at  the  base  of  pinnae 
and  leaflets.  Flowers  white,  in  small  globose,  sessile  or  short-pedunculate, 
canescent  heads,  on  long  racemose  panides.  Pod  turgid,  twisted,  linear, 
^  in.  broad.     Seeds  embedded  in  a  firm  sweetish  pulp. 

Indigenous  in  the  hot  regions  of  Mexico,  introduced  into  the  PhilippiDe 
tJi^ti^Ib^  and  thence  into  India.  Cultivated  commonly  in  SouUi  India,  and  nere 
and  there  in  Central  and  North-West  India. 

A  large  tree,  witii  a  strught  stem,  and  drooping  branchlets.  Bark  ^  in. 
thick,  aSi-coloured,  smoothuh,  irregularly  ruffose.  FL  Jan.-March  ;  fr.  npens 
April-June.  Sapwood  small,  heartwood  redoish  brown,  not  heavy,  40  lb.  per 
cob.  ft,  smeUs  unpleasantly  when  fresh-sawn,  used  for  various  purposes.  A 
good  avenue-tree.  Coppices  well  in  South  India,  grown  for  fuel.  Extensively 
cultivated  as  a  hedge-plant  In  Manilla  it  is  grown  on  account  of  the  fruit, 
which  is  eaten.    From  the  seeds  oil  is  pressed  in  Madura  and  Tinnevelly. 

2.  P.  blgeminnm,  Martins ;  Benth.  L  c.  206. — Syn.  Inga  bigemina, 
Willd. ;  W.  &  A.  Prodr.  269.     Vem.  KacfUora,  Kamaon. 

A  large,  unarmed,  glabrous  tree,  extremities  inflorescence,  and  pods 
with  short,  dark,  ferruginous  pubescence.  Common  petiole  short,  1-3  in. 
long,  with  a  raised  oval  gland,  bearing  1,  rarely  2  pairs  of  pinnae,  with 
2-4  pairs  of  large,  shining,  ovate  or  elliptio-oblong,  acuminate  leaflets, 
3-6  in.  long.  Heads  with  6-12  subsessile  flowers,  in  axillary  panicles. 
Peduncles  fasciculate,  but  generally  superposed,  in  a  vertical  line,  one 
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above  the  other.    Pods  flat,  linear,  f  in.  broad,  curved,  generally  spirally 
contorted,  dark  brown  outside,  redduh  brown  inside. 

Forests  of  the  western  coast,  Eastern  Bengal,  Nepal,  and  Eamaon,  Ceylon. 
Indian  Archipelago.  FL  March-May.  Heartwood  dark- coloured  ;  it  is  some- 
times called  Ironwood. 

10.  AIiBIZZIA,  DurazzinL 

Unarmed  trees  or  shrubs,  with  bipinnate  leaves  and  large  (in  the 

Indian  sp.)  globose  flower-heads.    Flowers  white,  yellow,  or  rose-coloured, 

usually  pentamerous.    Calyx  tubular  to  campanulate,  toothed.    Petals  4-5, 

united  half  their  length  or  more,  valvate.     Stamens  indefinite,  ezserted, 

generally  exceeding  ^  in. ;  filaments  united  at  the  base,  or  in  a  long  ex- 

serted  sheath ;  anthers  minute,  pollen  cohering  in  3-4  masses  in  each  cell. 

Legume  straight,  flat,  oblong  or  broadly  linear,  indehiscent  or  2-valvedy 

valves  usually  tbin,  continuous  or  sinuous  &om  abortion  of  seeds.    Seeds 

compressed. 

Pinnsa  1-2  pair ;  leaflets  1-8  pair,  penniveined,  8-5  in.  long         .    1.  A,  htddii, 
Pinne  2-8  pair ;  leaflets  }-2  in.  long,  broad-oblong,  main  nerves  in 
the  middle  or  nearly  sa 
Extremities  maty-  or  grey-tomentose ;  pinnie  3-8  pair ;  leaflets 

10-25  pair 2.  A.odaraiUfinuL 

Extremities  glabrous  or  pubescent;  pinnae  2-4  pair ;  leaflets  8-9 
pair. 
Leaflets  with  6-10  prominent  lateral  nerres ;  flowers  |  in. 
lon£,  sessile,  the  flower-heads  in  large  terminal  panicles; 

po£  brown,  1  in.  broad 8.  ^.  proeera. 

Leaflets  with  reticulate  veins ;  flowers  !( in.  long,  pedicellate, 
tiie  flower-heads  in  short  corymbose  racemes ;  pods  straw- 
coloured,  2  in.  broad 4.  A.  LMek, 

Pinnse  6-16  pair;  leaflets  i-i  in.   long,  falcate;  main  nerves 
lateraL 
Flowers  rose-coloured ;  stipules  linear ;  leaflets  10-80  pair        .    5.  A,  JuUbristm. 
Flowers  yellow ;  stipiUes  broad-cordate ;  leaflets  20-40  pur      .     6.  A,  iUfmlaiiL 
Pinn»  6-15  pair;  leaflets  i  in.  long,  linear;  midrib  in  the  middle; 

flowers  yellow,  fragrant;  branchlets  with  soft  yellow  down  .     7.  A.  amarcL 

A.  lophanthOy  Benth.  il.  Austral.  iL  421,  of  Western  Australia,  introduced 
on  the  Nilgiris  and  now  quite  naturalised,  is  a  rapidly  growing  smsJl  tree,  with 
8-10  pairs  of  pinn»;  leaflets  20-30  pair;  flowers  in  axillaiy  pedunculate 
spikes. 

1.  A.  ladda^  BentL;  Lond.  Jour,  of  Bot  iiL  (1844)  86.— Syn.  Mimosa 
lucidaf  Boxb.  FL  Ind.  iL  544 ;  Inga  lucida^  WalL 

A  large  tree ;  glabrous,  peduncles  and  calyz  only  slightly  pubeaoenl 
Common  petiole  3-5  in.  long,  pinnsa  1-2  pair ;  leaflets  1-3  pair,  subcoria- 
ceous,  shining,  elliptio-oblong,  acuminate,  penniveined,  3-5  in.  long. 
Peduncles  £a8ciculate,  paniculftte,  bearing  heads  of  6-10  sessile  flowexs. 
Corolla  4  times  the  length  of  calyx.  Pod  linear,  straight^  8-10  in«  long, 
1-1^  in.  broad.  The  foliage  somewhat  resembles  that  of  PUhecohlium 
bigeminum,  but  the  tree  is  oaaily  distinguished  by  the  straight  pod,  and  the 
fasciculate^  not  superposed,  peduncles. 

Burma,  hiUs  of  East  Bengal,  Nepd,  and  probably  also  in  the  Ondh  and 
Qorakhpur  forests,  and  in  Ejusiaon.    FL  April,  May. 
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2.  A.  odoratissixiui,  Benth.  L  c.  88. — Syn.  Acacia  odoraiimmOy  Willd. ; 
W.  &  A.  Prodr.  275;  Mimosa  odoratissima,  Roxb.  Cor.  PL  t.  120  j  Fl. 
Ind.  iL  546 ;  Bedd.  FL  Sylv.  t.  54.  Yem.  Lasrvriy  kardmbrUj  polaeh, 
Pb. ;  Siris,  siran^  hJiandir,  N.W.P. ;  Beraay  bos,  bdssein^  C.P. ;  Ghiehwa^ 
Cronds,  Satpnia  range ;  Sejima,  Bassi,  Meywai;  Kali  Harreri,  Panch 
Mehals ;  Thitmagyiy  Burm. 

A  large  tree,  with  dark-green  foliage.  Branchlets,  petioles,  inflorescence 
and  under  side  of  leayes  rosty-  er  grey-tomentose.  Common  petiole  6-12 
in.  long ;  pinnae  3-8  pair,  4-6  in.  long.  Leaflets  10-25  pair,  1  in.  long  or 
less,  linear-oblong,  unequal-sided,  pubescent  above,  pale  and  tomentose 
l)eneath.  Flower-heads  fiasciculate,  on  peduncles  ^f  in.  long,  in  compact 
corymbs,  these  arranged  in  lax,  terminal  panicles.  Flowers  sessile,  pale 
yellow,  fragrant,  1  in.  long  to  extremity  of  stamens,  calyx  and  corolla 
haiiy.  Calyx  small,  campanxdate,  4-5  times  shorter  than  corolla.  Legumes 
broad-linear,  6-8  in.  long,  1  in.  broad,  of  a  red-brown  colour,  tomentose 
when  young,  glabrous  when  old,  with  10-15  seeds. 

South  India,  Burma,  Bengal,  Maikal  and  Satpuia  range  in  Oentral  India. 
Panch  Mehals  in  Guzerat.  '&aiA  forests  in  Mey  war,  sub-Himalayan'.tract  west  to 
the  Indus,  ascending;  to  3000,  and  at  times  to  5000  ft.  FL  April-June ;  pods 
ripen  Jan.,  Feb.,  ana  remain  long  on  the  tree.  Never  quite  leafless,  fresh  fouage 
in  spring. 

Attains  a  large  size  in  Burma  and  Western  India,  in  North  and  Central  India 
30-45  ft  high,  with  a  tail,  nearly  straight  trunk  5-6  ft.  ^rth.  Bark  ^  in.  thick, 
light  or  danL  grey,  marked  with  numerous,  narrow,  horizontal  wnnkles,  nearly 
encircling  the  trunk.  ^ 

Sapw€NDd  leas  than  ^  of  radius,  whitish.  Heartwood  of  a  rich  dark-brown 
colour,  tough  and  strong.  The  cub.  ft.  weighs  38-53  lb.  Seasons  well,  works 
freely,  takes  a  fine  polish,  and  is  fedrly  durable  when  kept  dry.  Used  for  naves, 
■pokes,  fellies,  oil-mills,  and  furniture.  A  dark-brown  gum  exudes  from  wounds 
in  the  bark.    Leaves  and  twigs  are  lopped  for  cattle-fodder. 

3.  A.  procera,  Benth.— Tab.  XXVI.— Lond.  Jour,  of  Bot  iii  89.— 
Syn.  Acacia  procera^  Willd. ;  W.  &  A.  Prodr.  275  ;  Mimosa  data^  Boxb. 
Got.  PL  t.  121 ;  FL  Ind.  ii  548.  Vem.  Safed-Siris^  Chirdr,  KarrOj  karo^ 
ghorar,  kharanji,  karinji,  gurhdri,  gurkur,  barOf  North  and  Central  India; 
KaraUUf  hinye^  hilaiy  kili,  4ihiri,  Bombay ;  Sahen,  Burm. 

A  large  tree,  with  yeUolnsh  or  greenish  white  bark.  Glabrous,  young 
leaves  pubescent.  Leaves  nearly  as  broad  as  long ;  conmion  petiole  6-12 
in.  long,  with  a  large,  brown,  oblong  gland  near  its  base ;  pinnae  3-4  pair, 
spreading,  the  upper  pinnse  6-9  in.  long.  Leaflets  6-8  pair,  1-2  in.  long, 
obliquely-ovate,  or  oblong-ovate,  with  6-10  prominent  lateral  nerves  on 
either  aide  of  midrib,  flower-heads  with  15-20  flowers,  on  peduncles  1 
in.  long  or  less,  in  fiudcles  of  2-5,  forming  large,  lax,  terminal  panicles. 
Flowers  yellowish  white,  sessile,  ^  in.  long  to  extremities  of  filaments ; 
calyx  tabular,  half  the  length  of  corolla ;  segments  of  corolla  oblong,  hairy 
at  the  end.  Legumes  linear,  6-9  in.  long,  |-1  in.  broad,  with  8-12  pro- 
minent seeds. 

Common  near  mer-banks,  on  alluvial  soil  and  in  moist  places,  in  Burma, 
Bengal,  Qorakhpur,  Oudh,  South  India,  and  in  the  sub-Himalayan  tract  west  to 
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the  Jumna.  Bavinea  of  the  Maikal  and  Satpuia  range,  of  the  Rewah  hills,  and 
of  the  Barrea  hillB  east  of  Guzerat.  Never  quite  lea&ss ;  the  new  foliage  comes 
out  in  April,  Maj.    FL  May,  June ;  fr.  Jan.,  Feb. 

Attains  60-80,  and  at  times  100  ft. ;  trunk  large,  erect,  not  regularly  shaped, 
girth  6-9  ft.,  at  times  much  more.  R.  Thompson  records  8])ecimens  in  the 
Gonda  forests  of  Oudh  100  ft.  high  and  19  ft.  girth.  Bark  ^  in.  thick  or  less, 
yellowish,  or  creenish  white  or  erey,  smooth,  with  narrow  horizontal  lines, 
shallowly  and  distantly  pitted  by  tne  falling  of  thin  irregular  scales. 

Sapwood  large,  often  f  of  radius,  yellowish  white,  not  durable.  Heartwood 
light  or  dark  brown,  with  broad  wavy  belts  and  patches  of  a  darker  colour^  an- 
nual rings  very  indistinct  Pores  numerous,  large,  equally  distributed.  Stnught- 
and  even-grained,  seasons  well,  works  freely,  and  is  durable.  Weight  of  cub.  ft 
40-55  lb.  seasoned,  70-80  lb.  green,  so  that  it  loses  nearly  half  its  weight  in  dmng. 
Largely  used  for  sugar-cane  crushers,  rice-pounders,  wheels,  agricultural  im- 
plements, bridges,  and  house-posts.  It  takes  a  beautiful  polish,  and,  not  beinc 
neavy,  would  make  a  good  furniture-wood.  In  times  of  scarcity  the  bark,  mixed 
with  flour,  has  been  used  as  food.    The  bark  is  also  used  for  tanning. 

Easily  raised  from  seed,  and  grows  readily  from  cuttings.  Growth  very  rapid, 
more  rapid  than  of  Siris,  In  12  years  attains  3-4,  and  in  30  years  4-6  ft. 
(North  uidia). 

4.  A.  Lebbek,  Benth.  L  c.  87 ;  Bedd.  FL  Sylv.  t  53 ;  Boiasier  EL 
Orient  ii  639. — ^yn.  Acacia  Lebbek^  Willd. ;  A.  epeciosa^  Willd. ;  W.  & 
Prodr.  275 ;  Mimosa  Sirissa,  Eoxb.  Fl.  Ind.  iL  544.  Siris.  Sans.  Siii^ui, 
Yem.  8iri8y  sirisha,  shirishy  simuy  »irij\  sirdiy  kalsis,  tantiaj  North  and 
Central  India ;  Serla^  sirla^  Banswara ;  HarrSri,  Panch  Mehals. 

A  large  tree  with  dark-grey  bark.  Extremities  and  leaves  glabionB  or 
pubescent  Common  petiole  3-12  in.,  a  large  gland  near  die  base,  and  1 
or  more  inteijugal  glands ;  pinnsB  2-4  pair ;  leaflets  3-9  pair,  nneqnal-sided, 
oblong,  obtuse,  snbsessile,  lateral  nerves  not  prominent,  veins  reticulate. 
Peduncles  2-4  in.  long,  in  fascicles  of  2-4  from  the  upper  axils, 
forming  a  short  corymbose  raceme.  Flowers  white,  fragrant,  glabrous 
or  pubescent,  1^  in.  long  to  the  extremities  of  stamens,  on  pedicels 
!>  in.  long.  Calyx  campanulate,  less  than  half  the  length  of  corolla,  with 
short  deltoid  teeth.  United  base  of  filaments  included.  Legume  8-12  in. 
long,  lineai-oblong,  2  in.  at  the  broadest,  of  a  straw-yellow  colour,  thin, 
with  8-12  large,  distant,  prominent  seeds. 

Indigenous  in  the  forests  of  South  India,  the  S&tpura  range,  Bengal,  and  the 
sub-Himalayan  tract,  extending  west  to  the  Indus,  and  ascending  to  5000  ft 
Cultivated  throughout  the  drier  parts  of  India,  in  Egypt  ^venues  of  C^uro)^ 
Mesopotamia,  in  Afj^hanistan  near  Jellalabad,  in  tropical  Amca,  America,  and 
in  Australia.  Partially  leafless  for  some  time  in  tne  hot  season,  the  leaves 
are  renewed  in  March,  April,  and  sometimes  there  is  a  second  flush  in  autunm. 
The  flowers  chiefly  appear  in  April,  May,  but  often  at  other  times.  Hie  pods 
ripen  in  Sept,  and  remain  hanging  on  the  tree  throughout  the  cold  and  hot 
season. 

Attains  40-60  ft.,  with  a  prOi  of  6-8,  and  at  times  10-12  ft  When  planted 
far  apart  as  an  avenue-tree,  its  trunk  is  short  ;  but,  when  drawn  up  by  Bamboos 
and  Qther  trees  in  the  forest,  it  has  a  long  straight  stem.  Bark  \  in.  thick, 
dark  or  brownish  grey,  rough  with  numerous,  short,  irregular  cracks,  and  ele- 
vated horizontal  lines.  Sapwood  large,  often  occupving  htdf  the  radius,  whitish. 
Heartwood  dark  reddish  brown,  darker,  nearly  Dlack  bands  alternating  with 
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bonds  of  lighter  colour.  Tough,  seasons  well,  works  fxeely,  and  takes  a  fine 
polish  ;  weight  of  cub.  ft.  50-55  lb.  Fairly  durable.  Much  valued  for  sugar- 
cane crushers,  oil-pestles  and  mortars,  furniture,  well-curbs,  naves,  spokes,  and 
other  wheel-work.  A  mild  pellucid  gum  exudes  from  cracks  in  the  bark.  The 
leaves  and  twk;s  are  a  favourite  fodder  for  camels. 

Easily  ndsea  from  seed;  its  growth  during  the  first  few  years  is  exceedingly 
rapid.  Toung  plants  suffer  from  frost  severely  in  the  Panjab.  Trees  12  ^ears 
old  in  the  Paniab  have  2|  ft.  in  girth,  30  years  4^  ft.,  and  at  iSakkhar  in  Smdh, 
on  low  alluvial  soil,  trees  17  years  old  have  attained  5-6  ft  in  girth.  In  Sindh 
and  the  South  Panjab  it  is  often  grown  from  cuttings,  which  stnke  root  readily, 
even  large  sticks  and  posts  put  in  the  ground  shooting  vigorously.    The  roots 

Siead  widely,  but  are  shallow,  and  the  tree  is  apt  to  be  blown  dovm.  In 
sntral  and  North-West  India  it  is  commonly  grown  in  avenues,  but  it  is  an 
unsightly  tree  during  the  hot  season  with  the  large,  dry,  yellow  pods  hanging 
on  the  liare  branches.  In  the  Antilles  it  is  called  Fry-wood,  the  sound  of  the 
pods  in  the  wind  resembling  that  of  ftying  meat. 

The  structure  of  the  wood  of  this  and  uie  two  preceding  species  of  Albizzia 
is  similar ;  in  all  three  the  sap  is  large  ;  on  a  longitudinal  section  the  pores  are 
prominency  marked,  and  on  a  cross-section  the  neartwood  shows  darker  con- 
centric lines  or  irregular  concentric  bands,  often  interrupted  (segments  of  the 
circle  only).  These  darker  lines  or  patches  probably  coincide,  In  most  cases, 
with  the  lines  separating  the  wood  formed  in  successive  seasons ;  nevertheless  it 
can  by  no  means  be  said  that  these  woods  have  dearly-marked  annual  rings. 
The  pores  are  largest  in  A.procera  ;  they  are  often  in  groups  of  2,  and  always 
sarronnded  by  small  rounded  patches  of  white  tissue ;  these  patches  are  not 
generally  connected  with  each  other,  but,  being  arranged  in  more  or  less  con- 
centric lines,  they  give  the  appearance  of  wavy,  lighter-coloured  bands.  A. 
Lebbek  has  smaller  pores,  frequently  in  groups  of  2,  each  pore  or  groiip  of  pores 
in  a  patch  of  lighter  tissue,  but  these  patches  are  always  distinct  The  medul- 
lary rays  are  somewhat  larger  in  A.  prooera  than  in  LMek, 

5.  A.  Jnlibriasin,  Boivin ;  Benth.  1.  c.  91 ;  Boissier  FL  Orient,  ii.  639, 
— Syn.  Acacia  Jtdibrianny  Willd. ;  A.  mollis^  Wall.  Pink  Stria,  Vem. 
Sifin,  kurmrUy  mrangru,  ahirshy  buna,  tanddiy  mathlrehi,  brind,  Pb. ; 
Sirisy  barau,  baratUia,  bJiokray  N.W.P.  The  specific  name  is  a  corruption 
of  Qfuldb^esJiam,  the  roee-ailk. 

A  large  shrub  or  moderate-sized  tree,  extremities  and  leaves  pubescent 
or  tomentoee,  rare^  glabrous.  Common  petiole  6-12  in.  long,  a  laige 
gland  on  the  naked  part,  and  smaller  interjugal  glands  above.  Finnss 
6-12  pair,  leaflets  10^0  pair,  unequal-sided,  the  middle  nerve  near  the 
upper  edge,  from  a  broad  and  obtuse  base  oblong-falcate,  acute,  ^-|  in. 
long,  ^  in.  broad  at  base.  Flowers  light  rose-coloured,  1-1^  in.  long  to 
the  extremity  of  stamens ;  peduncles  2-3  in.  long,  in  fascides  of  2-3  from 
the  upper  axils,  forming  short  corymbose  racemes ;  pedicels  short.  Calyx 
and  corolla  pubescent,  with  white  silky  hairs.  CsJyx  funnd-ehaped,  half 
the  length  of  corolla.  Filaments  irregularly  connate  at  the  base,  tube 
indnded.     Legume  linear,  4  in.  long,  |  in.  broad,  pubescent ;  seeds  4-6. 

Outer  Himdava  from  the  Indus  to  Sikkim,  ascending  to  5000,  and  at  times 
to  6000  ft  Korth  Persia,  China,  Japan.  Generally  on  rocky  but  moist  ground. 
FL  April-June ;  the  pods  ripen  in  autumn  and  remain  long  on  the  tree.  Culti- 
vated in  the  Mediterranean  region,  and  in  America. 
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Trunk  6  ft  drtli,  with  a  larae  spreading  head,  growth  rapid.  Branchlets 
dark  grey,  stiff,  nexnose,  sulcate.  bark  ^  in.  tnick,  dark  grey,  with  long  horizon- 
tal wrinkles,  and  whitish,  elevated,  ovIbI  spots ;  foliage  bright  green  ;  growth 
fairly  rapid,  3-4  rings  in  1  in.  of  radins.  Sapwood  laige,  yellowish,  with  nu- 
merous white  speclu ;  heartwood  dark,  almost  black  in  old  trees,  beautifully 
mottled  with  lifter  and  darker  shades  of  colour  apparently  coinciding  with  the 
annual  riiu;8.  rores  in  small  detached  patches  of  whitish  tissue.  Medullary 
rays  conspicuous,  shining,  yery  numerous.  The  wood  is  hard,  strong,  moder- 
ately heavy,  and  takes  a  good  polish.    Furniture  is  made  of  it 

6.  A.  Btipnlata,  Boivin ;  Benth.  L  c.  92  ;  Bedd.  FL  Syly.  t  55.— 3yn. 
Acaeia  gtipulata^  DC. ;  W.  &  A.  Prodr.  274.  A.  Smithiana,  WalL  ;  A. 
KangraensiSf  Hort.  Sahar. ;  Mimosa  sHptUacea,  Roxb.  Fl.  Ind.  iL  549. 
Vem.  Ot,  Oe,  /fifmn,  ehirshxi^  kasir^  Pb. ;  Siran,  kaur^'eria,  N.W.P. ; 
PattiOy  samsundray  Oudh ;  Bummaizahf  Burm. 

A  large  tree,  branchlets,  petioles,  and  inflorescence  tomentose  or  pubes- 
cent. Stipules  large,  semi-cordate,  membranous,  deciduous.-  Common 
petiole  6-12  in.  long,  with  a  large  gland  near  the  base ;  pinnas  6-15  pair, 
4-5  in.  long ;  leaflets  20-40  pair,  ^-^  in.  long,  from  a  broad  base  oblong- 
linear,  the  middle  nerye  near  the  upper  edge,  acute,  pubescent.  Flowers 
yellowish,  inodorous,  ^  in.  to  1  in.  long  to  extremity  of  fllaments;  stamens 
slightly  tinged  with  red.  Calyx  and  corolla  pubescent ;  calyx  tubulsry 
half  the  length  of  corolla,  or  somewhat  lesa  Segments  of  corolla  oyate. 
Flower-heads  fasciculate  in  racemes,  on  peduncles  1  in.  long,  supported  by 
broad  bract-like  oyate  stipules,  deciduous,  and  coyered  with  ferruginous 
tomentum.    Legumes  6  in.  long,  f  in.  broad,  with  8-12  seeds. 

South  India,  Ceylon,  Burma,  BengaL  Oudh,  sub-Himalayan  tract  west  to 
the  Indus,  ascending  to  4000  ft  Abundant  in  the  Eanfioa  yalley,  oyertopping 
the  coppice-wood  of  Qtiercus  anntdata.  Young  leayes  Feb.-Much ;  fl.  April- 
June  ;  pods  ripen  in  autumn. 

Attams  50  it  in  North  India,  trunk  not  yery  straight,  diyiding  into  large 
spreadinglimbs,  which  support  a  broad  depressed  crown,  somewhat  resembling 
tnat  of  J^oinciaTia  regia.  Extremities  of  branchlets  yelyety,  branches  fur- 
rowed. Bark  |  in.  tmck,  dark  grey,  with  numerous  small  yertical  wrinkles^ 
and  a  few  larger  horizontal  furrows  with  prominent  edges  extending  half-way 
round  the  trunk,  which  has  the  apx)earance  as  if  it  were  constricted  with  cords, 
smooth  pieces  flaking  off  between  the  furrows.  Sapwood  large,  white,  reeuiily 
atta<d:ed  by  insects ;  heartwood  reddish  brown.  .  Pores  luee,  prominently 
marked  on  a  longitudinal  section ;  weight  of  cub.  ft  48-56  lb.  Not  muoi 
yalued  in  the  Panjab  Himalaya.  (The  wood  of  BummaiziJi  from  Burma  is 
beautifully  mottled.)    The  branches  are  lopped  for  cattle-fodder. 

7.  A.  amars,  Boiyin ;  Benth.  L  c.  iii  90. — Syn.  Acacia  amara^  Willd. 
A.  WighHiy  Grab. ;  W.  &  A.  Prodr.  274.  Mimosa  amara,  Roxb.  Cor. 
PL  t.  122 ;  FL  Ind.  iL  548.  M.  pulchella,  Roxb.  ib.  Vem.  LuUei, 
laUySy  Dekkan. 

An  unarmed  tree ;  branchlets,  petioles,  and  inflorescence  downy,  with 
soft  yellowish  tomentum.  Common  petiole  2-4  in.  long,  pinne  6-15  pair. 
A  circular  gland  on  the  petiole,  and  at  the  insertion  of  the  uppermost 
pair.  Leaflets  small,  numerous,  linear,  ^  in.  long,  the  midrib  neady  in 
the  middle  of  the  leaflet     Peduncles  fasciculate  in  the  axils  of  the  upper- 
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most  leaves  bearing  yellow  fragrant,  flower-heads  of  12-20  sessile  pubes- 
cent flowers.  Corolla  three  times  the  length  of  calyx.  Pod  linear-oblong, 
with  waved  edges,  4-6  in.  long  and  1  in.  broad. 

South  India,  the  Dekkan,  and  near  Mundlay8ir(Mandle8war),  north  of  the  Ner- 
budda  Hver  (Jacquemont).  FL  April-June.  Bark  smootb,  greenish.  Skinner 
describes  it  as  follows :  "  The  wood  is  strong,  fibrous,  and  stiff,  close-grained, 
hard  and  durable,  of  a  dark-brown  colour,  superior  to  Sal  and  Teak  in  trans- 
Terse  strength  and  direct  cohesive  power.  Weight  70  lb.  per  cub.  ft.  seasoned, 
P. =1284.  Used  for  beams  of  native  houses,  and  in  the  construction  of  carts ; 
the  wood  of  the  crooked  branches  is  used  for  ploughs." 

11.  AOAOIA,  Willd. 

Trees  or  shrubs  (the  Indian  species)  armed  with  prickles  or  stipular 
spines.  Flowers  small,  yellow  or  white,  in  globose  heads  or  cylindrical 
spikes,  with  numerous  scaly  paleas  between  the  flowers.  Leaves  bipin- 
nate  (Uie  Indian  species).  Calyx  and  corolla  usually  4-5-merous ;  calyx 
campanulate  or  cup-shaped,  toothed  or  lobed.  Petals  valvate  in  bud,  more 
or  less  connate  or  cohering.  Stamens  indefinite,  free,  generally  very  nu- 
merous, not  exceeding  ^  inch  in  length ;  anthers  minute.  Pod  dehiscent 
or  indeldscent^  seeds  compressed. 

Stipules  spinascent,  generally  straight,  more  or  leas  connate 
at  haw  ;  trees  ar  shrubs,  not  climbinff. 
Flowers  in  lax  spikes ;  pods  thin,  broaflv  falcate  ,    1,  A.  Latromtni, 

Flowers  in  globose  heads ;  peduncles  axillary,  fasciculate. 

Bracts  at  the  base  of  flower-head 2,  A,  Famuiana, 

Bracts  in  the  middle  of  pedoncle. 
A  tree ;  pods  conrex,  moniliform,  contracted  between 

seeds 8.  ^.  arabiea, 

A  shrub ;  pods  flat,  linear-oblong,  4  in.  broad  ;  flowers 

sweet-scented 4.  A.  Jacqvamonti» 

A  shrub  or  small  tree  :  pods  flat,  linear,  i  in.  broad ; 

smell  of  flowers  unpleasant 5.  A.  ebumea. 

Flowers  in  globose  heads ;  pedandes  paniculate  .     6.  ^.  Uueaphlcta. 

Stipolea  not  spinescent ;  two  or  three  infra-stipnlar,  generally 
rseonred,  |»ridcles  below  the  hisertlon  of  each  leaf;  flowers 
in  cylindrical  spikes ;  trees  or  shrubs,  not  climbing. 
Pods  indehiscent  or  imperfectly  dehiscent. 
Three  infra-stipular  prickles ;    common  petiole  1-2  in. 

long  •  .    7'  A,  TupcttriB, 

Two  inna-stipular  prickles ;  common  petiole  1-2  in.  long      S.  A.  modsaia. 
Two  infra-stipular  prickles ;  common  petiole  8-6  in.  long. 

Leaflets  10-80  pair,  oblong-linear,  i  in.  long  ,    9.  A.  ferruginea. 

Leaflets  6-8  pair,  obovate  or  oblong,  1  in.  long     .        .  10.  ^.  ienUeularis. 
Pods  two-Talved,  dehisoent. 
Bark  dark-coloured ;  petals  2-8  times  longer  than  calyx  .  11.  A,  Catechu, 
Bark  white ;  petals  less  than  twice  the  length  of  calyx     .  12.  A,  Svmou 
Stipules  not  spiuescent,  prickles  not  infra-stipular,  but  scat- 
tered ;  flowers  hi  ^obose  heads ;  climbing  shrubs. 
Pods  thick,  fleshy,  imperfectly  dehiscent  •        .        .  18.  ^.  eoncinna, 

PodsthLny  flat,  oehiscent. 

Leaflets  subfalcate,  subcoriaceous,  pale  or  rust-coloured 

beneath li.  A,  ecuia. 

Leaflets  narrow-linear,  membranous,  not  pale  beneath  .  15.  A,  peimaia. 

Several  Australian  species  of  this  genus  have  been  naturalised  on  the  Nilgiris, 
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and  elsewhere  in  India,  the  moet  important  of  which  are :  A,  dedUbatOy  Link. ; 
Benth.  Fl.  Austr.  ii.  416.  The  Stiver  Wattle;  N.S.  Wales,  Victoria,  and  Tas- 
mania ;  a  tree  spreading  rapidly  by  numberless  root-suckers,  with  grey  bipinnate 
hoary  leaves,  linear  leaflets,  and  small  yellow  flower-heads  in  axulary  and  ter- 
minal panicles.  A.  meianoxylonf  Australian  Blackwood,  R  Brown  ;  Benth.  L 
c.  388  ;  N.S.  Wales,  Victoria,  Tasmania,  and  South  Australia ;  a  large  tree  with 
hard  and  durable  wood,  coriaceous  phyllodia  (vertically  dilated  leal-stalks)  in- 
stead of  leaves,  except  on  younc  trees  which  have  partially  bipinnate  leaves. 
Flowers  in  globose  compact  heads  on  short  axillaiy  racemes.  Sapwood  small, 
heartwood  £irk  brown,  often  beautifully  feathered  and  mottled,  strong  and  tou^ 
used  for  axe-handles,  other  implements,  and  cabinet-work. 

1.  A.  Latronum,  Willd. ;  Benth.  in  Lend.  Jour,  of  Bot  L  (1842)  606  ; 
W.  &  A.  Prodr.  273. — Syn.  Mimoea  Laironum,  Koxb.  FL  Ind.  ii  659. 

A  shrub  or  small  tree,  armed  with  numerous  stout  stipular  spines,  con- 
nate at  the  base,  generally  of  two  kinds,  the  smaller  ^-1  in.  long,  the 
laiger  2  in.  long,  conical,  ivory-white  and  hollow  inside.  Leaves  often 
fasciculate,  common  petiole  1-1^  in.  long,  a  gland  on  the  naked  part ; 
pinnsB  3-6  pair,  1  in.  long  .or  less ;  leaflets  10-12  pair,  small,  linear,  glab- 
rous or  pubescent.  Spikes  lax,  subsessile,  often  fasciculate,  1-1^  in.  long, 
flowers  white  at  first,  turning  yellow  afterwards,  fragrant  rods  thin, 
subcoriaceons,  dehiscent,  broadly  falcate,  1-1^  in.  long,  ^-f  in.  broad, 
3-4-seeded. 

South  India,  Dekkan.  FL  Jan.-March.  Often  sregarious,  forms  formidable 
thorny  thickets.    Bark  dark  brown,  dotted  with  white. 

Madden,  L  a  448,  speaks  of  a  **  very  beautiful  and  exceedingly  bushy  Acacia  " 
in  hot  valleys  of  East  Kamaon  (vem.  Bhes\  ''  either  A .  dumosa  or  Latronum!' 

2.  A.  Famesiana,  Willd. ;  Bedd.  FL  Sylv.  t.  52.— Syn.  Mimosa  Far- 
nesianay  Linn. ;  Eoxb.  Fl.  Ind.  ii.  557.  Vachdlia  FamesianOy  "W.  &  A. 
Prodr.  272.     Vem,  VildycUi  kikavy  vildycUi  babidf  Gvrkikar. 

A  thorny  shrub,  glabrous  or  pubescent,  armed  with  straight  stipular 
spines.  Common  petiole  1^-2  in.  long,  pinnsB  4-8  pair,  cup-shaped  glands 
below  the  lowest,  and  often  at  the  base  of  the  uppermost  pair ;  leaflets 
linear,  ciliate  or  nearly  glabrous,  10-20  pair.  Flowers  in  globose  heads, 
deep  yellow,  sweet-scented,  supported  by  broad  membranous  bracts  at  the 
base  of  the  head.  Peduncles  slender,  3-5,  fasciculate.  Calyx  5-toothed; 
corolla  tubular,  6-toothed.  Pod  2-3  in.  long,  glabrons,  with  elevated, 
nearly  parallel,  reticulate  lines,  turgid,  nearly  cylindrical,  scarcely  dehis- 
cent, filled  with  dry  spongy  tissue  and  a  double  row  of  seeds. 

Cultivated  all  over  India,  indigenous  in  America,  from  New  Orleans,  Texas, 
Mexico,  to  Buenos  Ayres  and  Cmli.  FL  Feb.,  March.  Exudes  gum,  whidi  is 
collected  in  Sindh. 

3.  A.  arabica,  Willd. ;  W.  &  A.  Prodr.  277 ;  Bedd.  FL  Sylv.  t.  47.— 
Syn. Mimosa  arabicayJjBm. ;  Eoxb.  Cor. PL  t^l49  ;  Fl.  Ind.  ii.  667.  Vem. 
KikaVy  Pb. ;  BahhaVy  Sindh ;  BdbiU,  babur,  N.  W.P.,  Central  India. 

A  tree,  with  thorny  branches.  Petioles,  peduncles,  and  branchlets  pn- 
bescent,  leaves  glabrous.  Stipular  spines  spreading,  generally  straight^ 
varying  in  length  ^2  in.  long,  smooth,  generally  whitish,  with  sharp,  cSkea 


Acacia,]  XXXI.  LEGUMIKOSJS.  181 

sbining  brown  points.  Pinnae  generally  3-6  pair ;  common  petiole  1-2  in. 
long,  cup-shaped  glands  at  the  base  of  the  lowest,  and  generally  also  of  the 
uppermost  pair;  leaflets  linear,  10-20  pair.  Peduncles  slender,  3-5,  fasci- 
culate, with  2  opposite  scaly  bracts  in  the  middle  of  the  peduncle .  Flowers 
golden  yellow,  in  globose  heads.  Corolla  campanulate.  Pod  stalked,  com- 
pressed, 6  in.  long,  moniliform,  much  contracted  at  both  sutures  between 
the  seeds,  whitish-tomentose,  rarely  glabrous. 

Cultivated  or  self-sown  throughout  the  greater  part  of  India,  save  in  the  most 
humid  regions  on  the  coast,  and  in  the  extreme  North- West,  beyond  the  Jhelam, 
where  the  winter-frost  is  too  severe.  Stunted  trees  are  occasionally  found  as 
high  as  3000-4000  ft  in  the  North-West  Himalaya.  In  Sindh,  near  Delhi,  in 
the  Ghunna  forest  near  Bhartpur,  in  Guzerat,  and  the  Koruns  of  the  Northern 
Dekkan,  the  tree  forms  extensive  and  generally  pure  forests ;  the  pure  Babul 
foreets  of  Lower  and  Middle  Sindh  cover  upwards  of  27,000  acres.  In  North 
Sindh,  Babul  trees  are  found  in  small  numbers  as  standards  over  underwood 
of  Tamarisk.  The  tree  is  probably  indigenous  in  Sindh,  and  perhaps  also  in 
the  Northern  Dekkan.  In  the  Panjab  it  is  not  indigenous.  Outside  India  it 
is  found  in  Africa,  Arabia  {A,  nilotica,  DeL  Boiss.  FL  Or.  iL  635),  with  glabrous 
pods,  and  (cultivated)  in  Persia  and  Afghanistan.  The  tree  is  never  leafless ; 
the  young  foliage  comes  out  in  Feb.  and  ApriL    FL  July^Sept.  (Panjab). 

Attains  50-60  ft,  with  a  short,  not  very  straight  or  regularly  shaped  trunk  10- 
15  ft  long,  and  5-6  ft.  girth,  attaining  10-12  ft.  imder  favourable  conditions,  the 
largest  girth  recorded  being  16}  ft.  near  Multan  (Edgeworth).  Branches  spread- 
ing, forming  a  fine  broad  shady  crown.  Bark  thick,  dark  orown,  nearly  black, 
with  deep  narrow,  regular  longitudinal  fissures,  joined  by  short  cross-cracks. 
Inner  bark  reddish  brown,  very  fibrous.  The  sapwood  is  large,  and  generally 
occupies  the  fifth  or  sixth  part  of  the  radius  ;  it  is  whitish,  coarse-grained,  and 
Boft^  The  heartwood  is  pale  red,  nearly  colourless  when  fresh-cut,  but  on  expo- 
Bore  to  the  air  turns  red  or  dark  reddish  brown,  often  with  blackish  strea!KS. 
Pores  numerous,  uniformly  distributed,  generally  surrounded  by  a  small  rounded 
patch  of  lighter-coloured  tissue,  often  close  together  in  the  inner  belt  of  each 
annual  ring,  the  outer  belt  having  fewer  pores,  and  appearing  on  that  account  of 
JL  darker  colour.  Medullary  rays  numerous ;  on  a  longitudinal  section  the  pores 
and  the  shining  plates  or  bands  of  the  medullary  rays  are  very  prominent  The 
^;ieen  wood  weighs  between  69  and  72  lb.  (Stewart),  the  weight  of  seasoned  wood 
in  the  Panjab  is  48  (Stewart),  in  Gwalior  53.7  rOunningham),  and  Skinner  gives 
the  average  (for  wood  from  South  India)  at  54  Id.  The  value  of  P.  is  884  (Skin- 
ner) and  875,  extremes  743  and  1201  (Cunningham).  The  wood  is  tough  and 
close-grained,  very  durable  if  water-seasoned.  It  is  used  extensively  for  naves, 
spokes,  and  fellies  of  wheels,  for  well-curbs,  sugar-rollers,  oil-presses,  and  rice- 
pounders,  agricultural  implements,  mallets,  axe -handles,  and  tent-pegs.  In 
Sindh  it  is  much  employed  in  boat-bmlding,  particularly  for  knees  and  crooked 
timbers.  For  construction  it  is  rarely  possible  to  get  pieces  sufficiently  long, 
but  in  Sindh  it  is  often  used  for  rafters.  It  is  also  used  for  railway-sleepers. 
It  is  an  excellent  fuel,  and  has  greater  heating  powers  than  either  Frosopis 
spicigera  or  the  Tamarisk, 

A  gum,  similar  to  gum-arabic,  exudes  in  lar^  quantities  from  wounds  in  the 
baik  ;  it  is  collected  and  used  in  native  medicme,  by  dyers  and  cloth-printers, 
and  with  the  gum  of  other  trees  it  forms  part  of  the  East  Indian  gum-arabic 
In  Sindh  and  Guzerat  much  Lakh  is  produced  on  the  tree,  paridcukrly  on  the 
small  half-dry  branches.  When  once  the  insect  attacks  a  tree,  it  spreads 
ranidlv,  killing  the  small  branches  as  it  proceeds,  and  it  is  said  that  it  would 
kill  tne  tree  were  not  the  twigs  cut  off  with  the  Lakh.    Good  crops  of  Lakh, 
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however,  occur  only,  after  one  or  two  dry  years,  and  are  said  to  foretell  an  un- 
healthy season.  The  bark  is  used  for  tanning  and  dyeing,  and  a  decoction  of  it 
is  used  to  wash  the  hair.  It  is  a  powerful  astringent  (Pharm.  Ind.  77).  In 
times  of  scarcity  it  is  ground  and  mixed  with  flour.  The  bark  of  the  root  is 
much  used  in  the  preparation  of  native  spirits.  The  unripe  pod,  which  is  veiy 
astringent,  makes  (with  an  iron-«alt)  excellent  ink;  in  Afirica  the  pods  are  used 
for  tanning.  Camels,  cattle,  goats,  and  sheep  delight  in  the  green  pods  with 
the  tender  shoots  and  leaves ;  and  to  obtain  the  pods  and  leaves,  the  trees  are 
often  extensively  lopped  and  mutilated. 

The  Kikar  has  been  cultivated  on  a  large  scale  in  the  plantations  of  the  Pan- 
jab  plains.  North-west  of  the  Sntlej  liver,  however,  the  result  has  hitherto  been 
unsatisfactory.  With  sufficient  moisture  the  seed  ffl>ringBup  readily,  and  at  first 
the  ffrowth  is  most  rapid  and  luxuriant  But  the  plants  are  mostly  cut  down  by 
the  nosts  of  December  and  January ;  and  though  they  generally  shoot  up  again, 
the  fresh  shoots  are  cut  back  by  the  cold  of  successive  seasons,  and  young  trees  10- 
16  ft  high  may  often  be  seen  killed  by  frost  to  the  root.  The  end  is,  that  a  large 
proportion  of  trees  perish  ;  and  thus  it  has  come  to  pass,  that  in  many  places 
where  Sissoo  and  Kikar  had  been  sown  in  equal  propordons,  or  where  even 
a  larger  proportion  of  the  Acacia  had  been  sown,  the  result  has  been  a  forest 
idmost  exclusively  composed  of  Sissoo.  There  are,  however,  numerous  excep- 
tions ;  successful  and  tnriving  Elikar  plantations  are  in  existence  in  the  Northern 
Panjab,  between  the  Chenab  and  Jhdam  rivers,  and  self-sown  Kikar  springs  up 
abundantly  in  fields.  Young  Beech  and  silver  Fir  frequently  suffer  from  frost 
in  their  native  home  in  the  midst  of  self-sown  forests  of  their  own  kind.  The 
latest  experience  in  the  Panjab  seems  to  show  that  Eikar  interspersed  among 
other  trees  escaped  the  frost,  but  died  when  sown  by  itself  in  unes.  South- 
east of  the  Sutlej  river,  the  tree  suffers  less.  Besides  frost,  the  Kikar  in  its 
voung  state  has  many  enemies.  The  roots  are  sweetish,  and  are  eaten  greedil  v 
by  rats ;  pi^  cdso  are  fond  of  them,  and  often  dig  up  young  plants ;  in  Sindh 
the  porcupme  gnaws  the  bark  round  the  base  of  the  trunk,  and  the  leaves  are 
often  eaten  by  insects.  Young  ELikar  sends  down  its  tap-root  much  deeper  than 
Sissoo ;  in  older  trees,  however,  the  side-roots  develop  more  than  the  tap-root, 
and  old  Kikar  is  shallow-rooted  and  easily  blown  over.  The  rate  of  growth 
is  less  rapid  than  of  Sissoo,  but  more  rapid  than  of  Zizyphus  Jvjvha,  In  the 
Panjab  it  attains  a  girth  of  2^  ft  in  about  twelve,  and  of  6  ft  in  about  thirty 
years.  In  the  forests  of  Lower  and  Middle  Sindh  tiie  average  growth  has  been 
ascertained  to  be— 

At  35  years  4  ft.  girth,  measured  4  ft.  from  the  ground. 

„    00       „       D  „  „  „  „ 

These  are  averages ;  under  favourable  circumstances  a  much  more  rapid  growth 
has  been  noticeo.  Thus  at  Jacobabad  in  Sindh,  the  Kikar,  plantea  when  the 
station  was  established  in  1844,  has  attained,  in  common  with  the  Sissoo  and 
other  trees,  in  less  than  thirty  years  60-60  ft.,  with  girths  of  6-8  ft 

The  Kikar  is  not  very  long-lived,  and  old  trees  are  generally  hollow.  It 
thrives  on  light  and  heavy  soils,  and  will  even  live  on  KaiScar,  if  the  bed  is  not 
too  thick.  It  demands  a  great  amount  of  light,  and  while  young  thrives  best 
on  a  loose  soil,  ploughed  or  otherwise,  where  the  air  has  free  access  to  the  roots. 
The  tree  coppices  fairly  well,  and  may  be  grown  from  cuttings.  It  forms  a  good 
hedge  when  trimmed.  Several  varieties  of  this  important  tree  have  been  de- 
scribed, the  most  important  is  var.  cupressiformis — ^vem.  Kabtdi-kikar,  kabuli- 
haJbbar,  kikari,  A  tall  broom-like  tree,  with  dose  ascending  branches,  some- 
what like  a  Cypress,  common  in  parts  of  the  Panjab,  particularly  in  the  Jech 
Doab  between  tlhelam  and  Chenab,  near  the  station  of  Jhelam,  and  about  Jhang  ; 
also  found  in  Sindh,  Rajputana  (Baidi^  at  Nibahera),  near  Delhi,  and  in  the 
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DekkaiL  (Bam  kanta^  rdm  b<tbiiL)  This  variety  is  eaaily  ndBed  from  seed, 
the  seedlings  showing  at  once  their  peculiar  character ;  in  poor  soil  and  with 
Htde  moistare  it  is  as  hardy  as  the  ordinary  kind,  but  its  growtii  appears  to  be 
slower.  Trees  are  occasionally  found  with  the  branches  on  one  side  bent  over, 
while  those  on  the  other  are  erect  and  ascending.  Edgeworth  states  that 
near  Multan  the  cupressiform  variety  and  the  ordinary  fonn  may  at  times  be 
seen  on  the  same  tree. 

The  variety  called  spina  aJbida  is  probably  no  variety  at  all.  All  strong 
yonng  shoots  from  stumps  of  felled  trees,  or  from  a  browsed  or  mutilated  young 
tree,  or  luxuriantly  growing  young  plants,  have  generally  very  lonff,  strong,  white 
spines,  and  this  has  probably  given  rise  to  the  idea  of  a  variety  with  white  spines. 

4.  A.  Jacquemonti,  Benth.  in  London  Joum.  of  Botany,  i  (1842)  499. 
— Vem.  Hanssa^  Afg. ;  Kikar,  babul,  bamuly  babbil,  Pb. ;  Eatabaidi, 
Quzerat. 

A  small  bushy  shrub,  with  stiff  flexnose  smooth  brown  branches. 
Glabrous,  stipulax  spines  straight,  1-1 1  in.  long,  ivory-white,  connate  at 
bas&  Pinnss  generally  2-4  pair;  common  petiole  1-2  in.  long;  glands 
small  and  indistinct;  leaflets  6-10  pair,  oblong-linear,  somewhat  fleshy. 
Peduncles  fascicled,  5-10  from  each  axil,  with  2  opposite  scaly  bracts 
about  the  middle  of  the  peduncle.  Flowers  capitate,  yellow,  sweet- 
scented.  Legume  stipitate,  2-3  in.  long,  flat,  glabrousj  bioad-linear,  }  in. 
broad. 

East  flank  of  Suliman  range,  ascending  to  2500,  and  at  times  to  3200  ft. 
Onter  Himalaya  near  the  Jhelam,  to  about  the  same  elevation.  Panjab  plains, 
Sindh,  banks  of  the  Nerbudda  (Jacquemont).  Common  in  ravines  and  dry 
water-courses  in  Rajputana  and  North  Guzerat  FL  Feb.-May.  Bark  dark-red 
brown,  rarely  cinereous,  somewhat  sulcate,  but  smooth  and  never  speckled. 
The  bark  of  the  root  is  used  in  the  distillation  of  spirits  ;  the  branches  are  cut, 
and  leaves  thrashed  out  with  sticks  to  be  used  as  fodder. 

5.  A.  ebnmea,  Willd. ;  W.  &  A,  Prodr.  276. — Syn.  Mimosa  ebumea, 
Roxb.  PL  Cor.  t  199 ;  FL  Ind.  ii  558.     Vem.  Marmat,  Dekkan. 

A  large  shrub  or  small  tree.  Branchlets  hairy  or  glabrous,  armed  with 
atraigbt  spines,  often  ivory-white,  and  1-2  in.  long.  PinnsB  2-4  pair ; 
oommon  petiole  ^-1  in.  long,  with  a  large  cup-shaped  gland  at  the  inser- 
tion of  the  uppermost  pair,  and  often  another  gland  below  the  lowest  pair. 
Leaflets  %^  pair,  small,  oblong ;  petioles  and  leaflets  often  ciliate  with 
long  hairs.  Peduncles  axillary,  solitary  or  several,  bearing  globose,  golden- 
yellow  flower-heads,  with  a  pair  of  membranous  bracts  below  the  middle. 
Corolla  tnbulose ;  paless  cuneate,  ciliate.  Flowers  with  a  somewhat  un- 
pleasant smelL  Pods  generally  2-4  at  the  apex  of  the  peduncle,  ftom  one 
flower-head,  narrow-linear,  2-5  in.  long,  \  in.  broad,  slightly  contracted 
between  the  seeds.     Seeds  8-12. 

East  flank  of  Suliman  ran^e,  ascending  to  3000  ft,  rarely  to  5000  ft,  rare  in 
the  Salt  range.  Outer  Himeuaya,  as  far  east  as  Eamaon.  Bocky  beds  of  ravines 
in  Oudh  (R  Th.)  Sindh,  Oujein,  the  Dekkan,  snd  South  India.  Also  in 
Afghanistan,  and  at  Aden.  Generally  found  in  dry,  barren  places.  FL  Nov.- 
Jan. ;  fr.  May,  June.  (Generally  a  shrab,  at  times  a  small  tree  14-15  ft  high, 
with  erect  trunk,  stiff  divaricate,  scrubby  branches,  and  sparse  greyish  foliage. 
Bark  dark  grey  or  reddish  brown. 
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6.  A.  leucophlaa,  Willd.— Tab.  XXVII.— W.  &  A.  Prodr.  277;  Bedd. 
FL  Sylv.  t.  48. — Syn.  Mimosa  leucophlma^  Eoxb.  Cor.  PL  t.  150 ;  FL 
Ind.  ii  558.  Vern.  Rem,  raunj,  harir,  mmbar,  North  India ;  Eimga^ 
nnj,  reunja,  rohani,  jhind,  C.P. ;  Arinj,  areinj  {Khejra  in  South  Meywar, 
near  Bassi  and  Sadri),  I^jputana ;  Baundra,  runjra,  Banswaia ;  Jhand^ 
Jallander  Doab,  and  about  Delhi ;  Hewar,  SoutL  Mar.  country. 

A  thorny  tree,  branchlets,  petioles,  leaves,  and  branches  of  inflores- 
cence grey-tomentose.  Armed  with  strong,  straight  stipular  spines. 
Common  petiole  1-2^  in.  long;  pinnse  5-12  pair;  small,  circular,  cup- 
shaped  glands  generally  at  the  insertion  of  each  pair.  Leaflets  12-30 
pair,  linear,  flowers  pale  yellow,  nearly  white,  in  globose  heads,  on 
short  peduncles,  arranged  in  large  terminal,  leafless  panicles ;  two  mem- 
branous bracts  on  the  peduncle.  Pods  linear,  4-6  in.  long,  \  in.  broad, 
solitary,  or  2-3  on  one  peduncle,  clothed  with  short  brown  tomentmn. 
Seeds  8-12. 

Plains  of  the  Panjab  from  Lahore  to  Delhi.  Siwalik  hills,  between  the  Jumna 
and  BavL  Bcmdelkhand,  Rajputana,  the  Satpura  range,  Khandeiah,  and  South 
India.  Ceylon,  Burma,  and  Java.  Young  leaves  in  April  FL  Aug.-Nov., 
sometimes  as  early  as  May  ;  fr.  Nov.-ApriL 

Attains  in  places  a  considerable  size,  6  ft  girt}^,  "with  a  crooked,  gnarled 
trunk.  Near  Amiitsar  a  specimen  15  ft  girth,  and  80  it  high,  is  said  to  have 
been  found.  Trunk  genenuly  taller  than  that  of  A.  arabica,  branches  ascending, 
less  numerous.  On  uie  dry  hills  of  Mairwara,  near  Todgarh  (normal  rainfaiu 
about  12  in.),  this  is  a  thorny  shrub  or  small  tree,  with  2-4  pair  of  pinna,  and 
8-10  pair  of  leaflets. 

Bark  thin,  cinereous,  yellowish,  or  light  brown,  with  few  deep  narrow,  lon^- 
tudinal  fiasiires,  and  short  shallow  cross-cracks,  smooth  between.  Inner  sud- 
stance  dark  brown.  Sapwood  whitish,  o|)en,  porous,  and  coarse-grained;  heart- 
wood  small,  reddish  or  dark  purple,  with  darker  wavy,  concentric  streaks, 
close-  and  fine-grained.  Seasons  weU,  and  takes  a  fine  polish,  but  is  somewhat 
brittle.  Strong  and  tough,  but  often  eaten  by  insects.  SKinner  gives  the  weight 
of  seasoned  wood  55,  of  green  wood  62  lb.,  and  the  value  of  P.  860.  An  ex- 
cellent fuel  for  locomotives. 

The  bark  is  ^und  and  mixed  with  flour  during  times  of  scarcity.  In  South 
India  the  bark  is  largely  used  in  the  preparation  of  spirits  from  sugar  and  palm- 
juice,  and  it  is  added  on  account  of  tne  tannin  it  contains,  in  order  to  precipi- 
tate the  albuminous  substances  of  the  juice.  The  right  of  collecting  the  bark  is 
often  farmed  out  By  steeping  the  bark  in  water  for  4-5  days,  and  beating  it, 
a  tough  fibre  is  made,  used  for  making  nets  and  coarse  cordage. 

Lar^e  woody  excrescences  are  often  formed  on  the  branches,  somewhat  re> 
semblmg  those  of  Froscmis  spidaeray  but  more  spongy  in  structure.  Young 
pods  are  used  as  vegetables,  and  the  seeds  are  ground  and  mixed  with  flour. 

7.  A.  rnpestris,  Stocks;  Boissier  FL  Orient  IL  638. — ^Vem.  KhoTj 
Sindh ;  Kumta,  Bajputana. 

A  small  thorny  tree,  6-12  ft,  high,  branchlets  and  petioles  pubescent 
Armed  with  3  infra^tipular  prickles,  the. 2  lateral  straight,  the  third 
recurved,  all  shining  brown,  compressed,  and  decurrent  Leaves  1-2  in. 
long;  pinnse  3-5  pair;  petiole  armed  with  numerous  whitish  piickleay 
with  a  gland  below  the  lowest  pair,  and  between  the  end  pair  of  pinnae. 
Leaflets  grey,  linear,  ciliate.     Spikes  lax,  3-5  in.  long,  on  short  peduncles. 
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flowen  fragrant.  Calyx  green,  teeth  short,  triangular,  corolla  and  fila- 
ments white.  Anthers  lemon-yellow.  Pod  thin,  flexible,  pubescent 
when  young,  brown  when  ripe,  suhdehiscent,  thickened  at  the  edges, 
veined  on  the  surface,  linear-oblong,  3  in.  long,  f  in.  broad.  (The  speci- 
mens collected  in  Bajputana  are  wiUiout  prickles  on  the  petioles.) 

Dry  locky  hills  of  Sindh,  Northern  AravaUi  hills,  near  Eishengarh,  Todgarh, 
and  Bednor.  In  flower  and  fruit  in  Dec  1869  (D.B.)  Bark  Binooth,  yellowiBh 
prey,  wood  light  yellow,  heavy  and  hard,  with  small  irregular  masses  of  black 
hefljtwood  in  the  centre.  Takes  a  beautiful  polish.  Used  for  weavers'  shuttles 
Exudes  gum,  which  is  collected  in  Sindh,  and  sold  with  that  oiA.  arabica. 

Another  species,  with  3  infra-stipular  prickles  and  an  armed  petiole,  but 
with  a  short  oroad  pod  8  in.  lox^,  is  A,  fiamtUosay  Benth.  1.  c.  509.  Aden  and 
Arabia. 

8.  A.  modesta,*  Wall.  PL  As,  rar.  t.  130;  Jacqu.  Voy.  Bot.  t.  66; 
Boissier  FL  Orient  ii.  638. — Syn.  A,  dumosa,  W.  &  A.  Prodr.  274. 
Mimosa  dumosa,  Eoxb.  FL  Ind.  ii.  559,  and  probably  M,  obavata,  Eoxb. 
ib.  561.     Vem.  Paloaay  Afg. ;  Fhalaj  pJialdi,  phuldhiy  Pb. 

A  thorny,  moderate-sized  tree,  rarely  unarmed,  with  grey  foliage. 
Glabrous,  a  few  scattered  hairs  on  petiole  and  peduncle.  Armed  with 
twin,  strong,  shining  dark-brown  conical  infra-stipular  prickles.  Leaves 
pale  grey  or  glaucous ;  pinnse  2-3  pair ;  leaflets  3-5  pair,  obliquely  oblong 
or  obovate.  Common  petiole  1-2  in.  long,  a  small  round  gland  below  the 
lowest  pair  of  pinnse.  Stipules  minute,  deciduous.  Flowers  white  or 
pale  yellow,  sweet-scented,  nearly  sessile,  in  lax,  cylindrical,  drooping 
spikes,  the  spikes  solitary  or  3-3  together,  J -2  in.  long,  on  slender  ped- 
uncles. Petals  connate  beyond  the  middle.  Pod  stalked,  flat,  indehis- 
cent,  linear-oblong,  2-3  in.  long,  \  in.  broad.     Seeds  3-5,  compressed. 

Trans-Indus,  in  places  abundant,  in  the  plains  and  on  the  eaet  flank  of  the 
Soliman  range,  ascending  to  4000,  and  at  times  to  4500  ft.  Common  in  the 
Salt  range,  and  in  the  northern  part  of  the  Panjab  plains,  extending  to  Saharan- 
pnr  and  Delhi.  Sub-Himalayan  tract  and  outer  hills  between  Indus  and  Sutlej, 
ascending  to  3000  ft  Afj^hamstan.  Leaves  change  in  March.  FL  March, 
April,  the  white  flower-spikes  contrasting  elegantly  with  the  delicate  green 
colour  of  the  young  foliage ;  but  the  flowers  fade  soon,  and  the  leaves  turn  into 
an  ash-grey  colour.    Fr.  autumn  ;  the  pods  remain  on  the  tree  for  months. 

25-30  ft.  bigh,  trunk  short,  at  times  10-12  ft.  girth  ;  branches  stifl",  divaricate, 
forming  a  bushy,  rounded  crown.  Branchlets  drooping.  Bark  rough,  with  a 
multitude  of  irregular  narrow  cracks.  Sapwood  large,  coarse-grained,  somewhat 
glossy  on  a  longitudinal  section.  Heartwood  dark  brown,  nearly  black,  close- 
grained,  compact  and  heavy.  Stewart  found  the  cub.  ft.  of  seasoned  wood  to 
weigh  53.4  to  56  lb.,  and  of  green  wood  69.5  to  76  lb.  Strong  and  durable,  prized 
for  cart-wheels,  sugar-cane  crushers,  ploughs,  teeth  of  harrows,  and  Persian 
water-wheels.  A  tasteless  gum  exudes  from  wounds  in  the  bark.  The  leaves 
and  fallen  blossoms  are  collected  for  cattle-fodder. 

The  tree  is  readily  raised  from  seed,  and  answers  admirably  for  hedges.  Its 
growth  is  slow,  much  slower  than  that  of  Sissoo  or  Kikar. 

9.  A.  fermginea,  DC. ;  Bedd.  FL  Sylv.  1 51 ;  W.  &  A.  Prodr.  273.— 

*  I  retain  Wallich's  as  the  safer  name,  being  supported  b^  his  excellent  figure  and 
description,  for  the  identity  of  the  tree  with  A.  aumosOf  W.  &  A,  might  possibly  be 
doubted. 
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Bjn.  Mimosa  ferruginea^  Bozb.  FL  Ind.  ii  561.     Yem.  Kaiger^  Panch 
Mehals. 

A  large  tree,  with  rough,  dark-coloured  bark;  glabrous,  armed  with 
twin,  short,  infra-stipulai  prickles,  rarely  unarmed.  Common  petiole  3-6 
in.  long,  common  and  secondary  petioles  with  thickened  base;  glands 
small,  circular  or  linear  at  the  baise  of  the  upper  pairs  of  pinneo,  and  1  be- 
low the  pinnae;  leaflets  oblong-linear,  grey  or  glaucous,  15-30  pair; 
pinnsB  4-6  pair,  2-3  in.  long.  Flowers  pale  yellow,  in  lax,  axillary  spikes, 
4-5  in.  long,  the  spikes  often  numerous,  and  sub-paniculate  near  the  ends 
of  branches.  Calyx  about  \  the  length  of  corolla,  with  short  triangular 
teeth.  Pods  glabrous,  light  or  dark  brown,  3-4  in.  long,  flat,  thin,  inde- 
hiscent,  nearly  1  in.  broad. 

South  India,  the  Eonkau,  Mundlaisir,  and  forests  of  the  Panch  Mehals  in 
Quzerat.  Fr.  Jan.,  Feb.  Bark  strongly  astringent,  used,  Hke  that  of  Uxico- 
phlosa,  in  the  distillation  of  arrack  {Bead.)    Heartwood  reddish  brown. 

The  tree  in  the  Panch  Mehals  was  identified  by  Mr  Dalzell,  in  his  list  of  the 
P.M.  trees,  April  1863,  with  A.  Verek,  Guillemin  et  Perrotel^  FL  Senegambise, 
t.  56,  a  tree,  which  foims  large  forests  north  of  the  Sene^  river,  extending  to 
the  edge  of  the  desert ;  is  also  found  in  Nubia  and  Kordofan,  and  yields 
some  of  the  best  kinds  of  gum-arabic.  But  A,  Verek  has  (generally^  a  third 
infra-stipular  prickle.  The  prickles  have  a  broad  decurrent  base,  and  tne  leaves 
are  smaller  and  hairy. 

10.  A.  lenticularis,  Hamilton ;  Benth.  L  c.  508. 

A  small  tree ;  perfectly  glabrous,  armed  with  twin  infra-stipular  prickles, 
or  unarmed ;  leaves  large  glaucous ;  common  petiole  3-6  in.  long ;  pinnae 
2-3  pair ;  leaflets  6-8  pair,  about  1  in.  long,  obovate  or  oblong,  obtuse. 
Flowers  sessile,  in  axillary  spikes,  3*5  in.  long ;  corolla  more  than  twice 
the  length  of  calyx^  Legume  linear,  flat,  membranous,  indehiscent,  6-9  ' 
in.  long,  1  in.  broad. 

Siwaliks  of  Eamaon,  Bajmahal  hills.  Reported  from  the  Central  Provinces, 
but  I  have  not  seen  specimens.  This  is  prooably  "JTA^"  of  Madden,  Joum. 
As.  Soc.  xvii.  I.  670,  **  an  armed  tree  witn  the  blossoms  of  the  Khyr  and  the 
fruit  of  the  Siris;  wood  excellent    Forests  about  Burmdeo  and  PunagirL" 

11.  A.  Oatechii,  Willd. — Syn.  Mimosa  CatechUy  Linn.  SuppL  439; 
Roxb.  Cor.  PL  t.  175.  M.  Sundra,  Eoxb.  L  c.  t.  225.  Aca/^ia  catechu^ 
oideSy  Benth.  A.  Sundra,  DC.  ;  Benth.  L  c.  510.  A.  Sandra^  Bedd.  FL 
Sylv.  t.  50.     Vern.  KMir,  kheir,  Kher,     {Shaben,  Burm.) 

A  moderate-sized  tree,  with  thorny  branches  and  rough  dark-coloured 
bark.  Branchlets  and  petioles  generally  dark-brown  or  purple,  glabrous, 
shining;  below  the  insertion  of  each  leaf  a  pair  of  compressed,  sharp, 
brown,  shining,  infra-stipular  prickles.  Common  petiole  3-4  in.  long, 
often  armed  with  scattered  prickles,  a  gland  below  the  lowest  pair  of 
pinnae,  and  at  the  insertion  of  the  3-4  uppermost  pairs.  Pinnse  10-20 
pair ;  leaflets  numerous,  linear,  imbricate,  glabrous  or  pubescent^  less  than 
\  in.  long,  generally  turning  brown  in  drying.  Spikes  lax,  axillary, 
cylindrical,  pedunculate,  2-4  in.  long,  solitary  or  fascicled,  flowers  pale 
yellow,  sessile.      Petals  linear,  connate  at  the  base,  2-3  times  longer 
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than  calyx.     Pods  stipitate,  thin,  hrown^  shining,  2-3  in.  long,  ^  in. 
hioad,  seeds  3-10. 

Common  in  most  ports  of  India  and  Bunna.  Apparently  not  indigenous  in 
Sindh,  hnt  common  in  the  Aiavalli  hills,  and  in  the  suh-Himalayan  tract, 
extending  west  to  the  Indos,  and  ascending  to  3000  ft.  in  the  valleys.  Ceylon, 
and  Eastern  Africa.  Generally  gregarious  in  the  sub-Himalayan  tract,  on  islands, 
and  the  banks  of  rivers  near  their  entrance  into  the  plains.  FL  May-July ; 
fr.  autumn  ;  the  pods  remain  lonff  on  the  tree.  The  old  leaves  are  shed  m  Feb.- 
Maich  ;  the  new  foliage  appears  March-ApriL 

90-40  ft  high,  trunk  snort,  not  very  straight,  4-6  ft.  girth,  attaining  10  ft. 
Branches  straggling,  thorny  ;  foliage  light,  feauerv.  When  cut  or  lopped  it  is 
dten  reduced  to  alow-tanfiled  shrub,  with  long,  thorn  v  branches.  Barx  \-4  in. 
thick,  dark  grey,  or  greyish  brown,  in  old  trees  nearly  black,  rough  and  exfoli- 
ating in  long  narrow  strips  or  scales.  Inner  bark  reddish,  fibrous.  Sapwood 
Luge,  yellowish  white ;  heartwood  dark  red,  extremely  hard,  annual  rings  in- 
distinct. Medullarv  rays  numerous  ;  pores  uniformly  distributed,  each  sur- 
rounded by  a  patch  of  lifi^ter-colourea  tissue.  Cunningham  determined  the 
weight  of  wood  grown  in  Qwalior  at  70.2  lb.,  the  value  of  P.  resulting  from  his 
experiments  is  779.  Of  wood  grown  in  the  Central  Provinces,  the  wei^t  is 
given  as  76.4  (R  Th.),  (76.6  unseasoned),  and  79.2  (Centr.  Prov.  ListJ.  These 
laeX  figures  are  high,  and  the  question  naturally  arises  whether  tne  woods 
were  really  season^.  From  Burma  two  varieties  are  mentioned  in  my  list 
of  Burma  woods  Q862),  Nos.  29  and  30,  weighing  66  and  70  lb.  respectively. 
There  is  thus  still  some  uncertainty  regarding  the  weight  of  the  wood  of  this 
tree,  and  this  uncertainty  is  increased  oy  the  confusion  which  has  hitherto 
exiiied  in  the  nomenclature  of  this  and  the  allied  species.  Skinner's  list  does 
not  contain  A.  Catechu,  but  he  describes  two  woods  which  he  calls  Acacia 
8uma  (Telia  SundrOj  Tcdugu),  weight  77,  P.s801,  and  Acacia  SundraiNvUa 
/9tfficira,Telugu),  weight  81,  P. »  916.  R  Thompson  ffives  the  weight  of  ^i./i^'UTi^ra 
(from  the  Centr.  Prov.)  at  60  lb.  seasoned,  ana  81  lb.  green.  X  do  not  venture 
to  decide  to  which  of  the  species  here  described  these  specimens  belonged.  The 
wood  seasons  well,  takes  a  fine  noUsh ;  the  sap  is  apt  to  be  eaten  by  insects ;  the 
heartwood  is  exceedingly  durable,  even  more  so  than  Teak.  It  is  not  attacked 
by  white  ants,  and  not  touched  by  Teredo  navahs.  It  is  used  for  rice-pestles, 
sugar-cane  and  oil-seed  crushers,  cotton-rollers,  wheel-wright^s  work,  ploughs, 
bows,  spear-  and  sword-handles.  In  Burma  it  is  preferred  to  all  other  woods 
for  house-posts.  In  North  India  it  is  considered  to  yield  the  best  charcoal  for 
blacksmith's  work.  The  bark  is  very  astringent,  rather  bitter,  in  places  used 
for  tanning.  The  most  valuable  product  of  tne  tree,  however,  is  Catechu 
(JTot/uz).  The  heartwood  is  cut  mto  chips,  which  are  boiled  in  water  in 
earthen  pots,  the  red  solution  is  poured  off,  and  boiled  a^in  over  fresh  chips. 
and  after  this  has  been  repeated  several  times,  it  is  boiled  down  in  lange  rouna 
flat  iron  bowls  to  the  thickness  of  a  black  paste,  which,  when  dry,  is  the  Cutch 
of  commerce,  a  heavy  compact  mass,  with  a  shining  dark-brown  or  black 
fracture.  In  this  manner  Cutch  is  manufactured  in  Pegu,  and  the  preparation 
of  it  in  India  is  similar.  Pale  Catechu  is  a  more  earthy  substance  of  dull  red- 
dish colour.  Madden  (I.  c.  666)  describes  the  Katha  made  in  Eamaon  as  crys- 
tallising on  leaves  and  twigs  tlm>wn  into  the  concentrated  liquor.  Cutch  or 
Catechu  is  a  most  valuable  article,  extensively  consumed  in  the  East  with  the 
Betel-leaf,  and  largely  exported  to  Europe  for  dyeing  and  tanning.  It  is  bitter 
and  very  astringent,  and  is  used  medicinally  (Pharm.  Ind.  62). 

12.  A.  Soma,  Eurz.  MSS. — Syn.  Mimosa  Suma,  Eoxb.  Fl.  Ind.  ii.  563 ; 
BL  in  Herb.  Kew,  t.  1867  j  Acacia  Catechu,  Benth.  L  c.  610;  Bedd.  Fl. 
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Sylv.  t.  49.     Yem.  8ai4canta^  Beng. ;    KunUia,  Pertabgarh;    Dhaida 
M&i'ra  (white  Acacia),  Banswara.     Gorddo,  Mandevi ;  Son  kairiy  Dangs. 

A  large  tree  with  white  bark.  Branches  flexuoee,  branchlets  and 
petioles  downy  with  whitish  or  grey  soft  pubescence.  Below  the  inser- 
tion of  each  leaf  a  pair  of  sharp  conical  in£nt-stipular  prickles,  downy 
while  young,  brown  shining  afterwards.  Common  petiole  4-10  in.  long, 
unarmed,  a  large  cup-shaped  glsuid,  oval,  and  often  -^  in.  long  near  the 
base,  or  half-way  between  the  base  and  the  first  pair  of  pinnsB;  smaller 
circular  glands  at  the  insertion  of  the  upper  3-10  pair;  pinnae  10-20  pair; 
leaflets  numerous,  linear,  \  in.  long,  imbricate  or  approximate,  pubescent 
and  ciliate,  grey  or  greyish  green  when  dry.  Flowers  pale  yellow,  sessile, 
in  lax,  axillary,  cylindrical,  pedunculate  spikes,  often  interrupted  at  the 
base.  Petals  more  or  less  cohering  beyond  the  middle,  less  than  twice 
the  length  of  calyx.  Peduncles  and  calyx  downy  with  soft  grey  pubes- 
cence. Spikes  2-4  in.  long,  generally  fasciculate,  and  paniculate  at  the 
ends  of  branches.     Pods  stipitate,  thin,  2-4  in.  long. 

South  India  (common  in  Mysore,  between  Shemoga  and  Bangalur),  Bengal, 
Guzerat,  extending  north  to  £ianswara  and  Pertabgam  (D.B.,  1870).  Fl.  May* 
Aug.  Laige  conical  thorns  on  the  white  bark.  Heartwood  red,  catechu  made 
of  it.    Bark  (in  Pertabgarh)  peeled  off  and  used  for  tanning. 

There  is  considerable  confusion  in  the  synonyms  of  these  two  species.  For 
the  first,  which  is  the  most  generally  distributed  Catechu-yielding  Acacia,  and 
is  readily  distinguished  by  the  dark-coloured  bark,  I  maintain  Willdenow's 
name,  Acacia  Catechu,  as  he  quotes  (iv.  1079),  t.  175,  of  the  Corom.  Plants, 
and  I  unite  with  it  A.  caieckuotdes,  Benth.,  which  does  not  appear  to  me  to  be 
specifically  distinct.  For  the  second  species,  with  white-coloured  bark,  Mr 
Sulpiz  Eurz  has,  I  understand,  adopted  Boxbur^h's  name  Suma,  which  to  me 
also  seems  the  most  appropriate.  The  excellent  description  of  the  Flora  Indies 
is  supported  by  the  admirable  manuscript-drawing  quoted  above.  This  species 
I  do  not  know  from  North  India.  Mr  R.  Thompson  notes,  besides  ^.  Catechu^ 
A.  SuTtdra,  from  Oudh  and  the  Central  Provinces ;  this  may  be  SumOy  but  un- 
fortunately I  have  not  seen  his  specimens.  I  do  not  venture  to  identify  Willde- 
now's A.  polyacanUia  with  Sumo,  nor  do  I  feel  sure  which  species  are  meant 
by  A.  Catechu  and  Sundra  of  Wight  and  Amott's  Prodromus.  In  Beddome's 
Fl.  Sylv.  t  49,  A.  Catechu  (Suma)  is  said  to  have  a  dark-brown  bark,  but 
this  error  is  corrected  in  p.  xcv  of  the  ManuaL 

13.  A.  concinna,  DC.  ;  W.  &  A.  Prodr.  277. — Syn.  Mimosa  concinna^ 
Willd. ;  Eoxb.  Fl.  Ind.  ii.  665.  Vern.  Ailafi,  rassaul,  Oudh;  Ban-ritha 
(forest  soap-nut),  Beng. ;  Sikikdiy  eikeJcdiy  Dekkan. 

A  large  climbing  and  prickly  shrub ;  branchlets,  petioles,  and  pedun- 
cles tomentose  or  pubescent,  and  armed  with  numerous  scattered  sharp 
recurved  prickles.  Common  petiole  3-4  in.  long,  with  a  gland  below 
the  first  pair  of  pinnse,  and  1  or  2  glands  at  the  insertion  of  the  upper- 
most pairs.  Pinnae  4-6  pair ;  leaflets  12-20  pair,  linear,  from  a  rounded, 
unequal-sided  base,  \-\  in.  long,  glabrous  or  ciliate  when  full  grown. 
Stipules  large,  semicordate,  striate.  Flower-buds  purple  ;  flowers  yellow, 
in  globose  heads.  Calyx  and  corolla  thinly  membranous,  pubescentl 
Ovary  pubescent  all  over,  or  with  a  few  isolated  hairs.  Flower-heads  on 
slender  peduncles  1-1^  in.  long,  fasciculate,  forming  racemose  panicles  at 
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the  ends  of  branches.     Pods  thick,  fleshy^  imperfectly  dehiscent,  some- 
what contracted  between  seeds,  4-5  in.  long,  1  in.  broad. 

South  India,  Bengal,  Burma,  Indian  Archipelago.  Abundant  in  the  Oudh 
foresta.    FL  March-July  ;  the  fr.  ripens  in  the  ensuing  cold  season.    The  pods 

iand  in  Oudh  the  pounded  leaves  also)  are  used  for  washing  the  hair.   The 
eaTes  are  acid,  and  are  eaten. 

A,  rugatOj  Ham. ;  Benth.  1.  c.  514  (ovary  villose),  does  not  in  my  opinion 
differ  from  A.  concinna.  In  the  specimens  of  both  cancinna  and  ruaaia  ex- 
amined by  me,  the  ovaries  are  always  more  or  less  hairy,  and  this  is  tne  main 
character  given.  I  follow  Wight  and  Amott  in  maintaining  the  name  A.  con- 
cinna for  the  united  species. 

14.  A.  cesta^  W.  &  A.  Prodr.  278. — Syn.  Mim&sa  ccesia,  Linn. ; 
fioxb.  ii.  565.  AMcia  Intsia,  Willd. ;  W.  &  A.  Prodr.  1.  c.  j  Benth.  1.  c. 
515.     Yem.  KairaVj  Kamaon. 

A  large  climbing  and  prickly  shrub  ;  branchlets,  petioles,  and  pedun- 
cles pubescent,  and  armed  with  short,  conical,  sharp,  scattered  prickles. 
Branchlets  and  petioles  angled  and  sulcate.  Common  petiole  3-12  in.  long, 
with  oblong,  raised  convex  glands,  one  above  its  base,  and  2  or  3  smaller 
glands  at  the  base  of  the  uppermost  pinn» ;  pinnsB  4-15  pair;  leaflets 
10-30  pair,  subcoriaceous,  pubescent,  shining  above,  pale  or  rust-coloured 
beneath,  subfalcate  or  from  an  oblique  base  linear-oblong,  acute.  Stipules 
deciduous,  linear  or  lanceolate,  striate.  Flower-buds  brown  or  greenish 
white;  flowers  pale  yellow,  in  globose  pedunculate  heads.  Peduncles 
&8ciculate,  in  large  terminal  panicles.  Pods  thin,  flat,  dehiscent,  4-6 
in.  long,  1  in.  broaid ;  rusty,  or  bro\vn-tomento6e  when  young,  glabrous 
afterwards. 

Common  in  most  parts  of  India  and  Burma.  In  the  sub-Himalayan  tract  to 
the  Chenab,  ascending  to  4000  ft.  in  Kamaon.  Fl.  April- Aug. ;  the  pods  ripen 
in  autumn. 

15.  A.  pennata^  Willd. ;  W.  &  A.  Prodr.  277.— Syn.  Mim.  pennaia, 
Boxb.  FL  Ind.  iL  565.     Yem.  Agla,  atoal,  Kamaon. 

Diflers  from  A,  ecssia  by  narrow  linear  leaflets,  not  pale  beneath,  a  large 
flat  raised  oval  gland  half-way  between  the  base  of  the  common  petiole 
and  the  first  pair  of  pinnse,  and  glabrous  pods. 

South  India,  Bengal,  Burma,  Indian  Archipelago.  Nepal,  Kamaon,  and  Oudh 
forests.    FL  June-Aug. 

Order  XXXIL   SOSACEJE. 

Herbs,  shrubs,  or  trees,  with  alternate,  rarely  opposite^  simple  or  com- 
ponnd,  stipulate  leaves,  and  regular  flowers.  Calyx  superior  or  inferior, 
gamosepalous ;  lobes  5,  the  5th  next  the  axis,  imbricate  in  bud.  Disc 
annular,  or  lining  the  calyx-tube.  Petals  5,  rarely  none,  perigynous, 
often  OTbicular  and  concave,  deciduous,  imbricate,  claws  short  or  none. 
Stamens  numerous,  rarely  1  or  few,  inserted  with  the  petals  or  on  the 
disc,  1-  to  multiseriate,  incurved  in  bud;  anthers  small,  usually  didy- 
mous.     Carpels  1  or  more,  free  or  connate,  or  adnate  to  the  calyx-tube ; 
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1.  Pbukus. 

2.    PRINSBnA. 
8.    RUBUB. 


4.  RofiA. 


5. 
6. 
7. 


Ptrus. 

Crata}U8. 

cotomsaster. 


styles  as  many,  free  or  connate ;  ovules  1  or  i,  usually  collatend  in  each 
carpel,  rarely  more.  Fruit  various,  a  pome^  or  one  or  many  drnpes 
achenes  or  follicles,  rarely  a  berry  or  capsule.  Albumen  scanty  or  none ; 
cotyledons  plano-convex,  radicle  short — Gen.  PL  L  600 ;  Royle  IlL  201 ; 
Wight  HI.  i  199. 

Ripe  carpels  not  enclosed  within  the  calyx-tnbe. 
Carpel  1.     Fmit  a  drape. 
Style  terminal ;  drape  with  a  hard,  bony  stone 
Style  basal ;  drupe  with  a  coriaceoos  endocarp 
Carpels  many,  fruit  of  many  small  drapes 
Ripe  caipels  enclosed  within  the  calyx-tube. 
Carpels  many,  1  pendulous  ovule  in  each.     Frait  of  many  free 

achenes  enclosed  in  the  fleshy  calyx-tube 
Carpels  1-6  ;  ovules  2  collateral  in  each  carpel ;  fruit  fleshy, 
1-  2-  or  5-celled. 
Frait  2-5-celled  ;  cells  with  cartilaginous  walls 
Frait  a  drape,  with  1-6  included  stones 
Frait  a  drape,  with  8-6  bony  half-exserted  stones     . 
Frait  a  drupe,  including  a  5-celled,  dehiscent  capsule  with 

crastaceous  valves  .  .8.  STaAHV^csiA. 

1.   PBUKUS,  linn. 

Shrubs  or  trees  with  alternate,  simple,  glandular-serrate  leaves ;  petideB 
with  2  glands.  Flowers  white  or  red,  solitary,  corymbose  or  racemose. 
Calyx  deciduous.  Petals  5.  Stamens  15-39,  perigynous ;  filaments  free. 
Carpel  1 ;  style  terminal ;  ovules  2,  collateral,  pendulous.  Drupe  with 
an  indehiscent  or  2-valyed,  1 -seeded,  smooth  or  rugged  stone.  Seed 
pendulous ;  testa  membranous ;  albumen  scanty  or  none. 

Flowers  fasciculate,  umbellate,  or  solitaiy. 
Pericarp  tough,  drv,  fibrous  ;  flowers  before  the  leaves 
Pericarp  a  soft  fleshy  pulp. 
Flowers  solitary  or  twin,   appearing  before  or  with  the 
leaves. 
Leaves  oblong-lanceolate,  condnplicate  in  bud 
Leaves  cordate  or  ovate,  convolute  in  bud 
Leaves  ovate  or  ovate-lanceolate,  convolute  in  bnd 
Flowers  fasciculate  or  nmbeDate,  appearing  after  the  leaves. 
Calyx  turbinate  ;  leaves  glabrous  .... 
Calyx  long- tubular ;  leaves  white-tomentose  beneath 
Flowers  umbellate,  appearing  before  the  leaves 
Flowers  in  racemes  or  corymbs. 

Leaves  oblong  ;  flowers  in  long  drooping  racemes     . 
Leaves  ovate ;  flowers  in  pedunculate  cor3rmbs 

1.  P.  Amygdalns,  Baillon  Histoire  des  plantes,  L  416. — Syn.  Amygh 
dcdua  communis,  Linn,  j  Roxb.  Fl.  Ind.  ii  500 ;  Boissier  FL  Orient  ii 
641.     T?ie  Alniand4ree,    Vem.  Baddm. 

A  moderate-sized,  deciduous,  glabrous  tree,  with  light-green  foliage, 
greyish  when  full  grown.  Leaves  oblong-lanceolate,  condnplicate  in  bud, 
serrulate ;  petiole  glandular,  as  long  as  the  greatest  width  of  leaf,  or  longer. 
Stipules  subulate,  fimbriate.  Flowers  white,  tinged  with  red,  appearing 
before  the  leaves,  on  short  peduncles,  twin  or  solitary,  from  scaly  buds 
on  last  year's  wood.  Calyx  campanulate.  Drupe  velvety,  pericarp  dry, 
separating  into  2  valves  when  ripe.     Stone  compressed,  with  shallow 


1.  P.  AmygdaiMS. 
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wiinkles  and  minute  holes*     Cotyledons  large,  plano-convex,  filled  with 
oil ;  albumen  none. 

Caltiyated  in  Afcrhanistan  and  Persia,  whence  large  quantities  of  (sweet  and 
Bome  bitter)  almonds  are  brought  to  India.  Also  in  Kashmir  and  the  plains  of 
the  Panjab.  Indigenous  on  the  Anti-Lebanon,  in  Kurdistan,  the  Caucasus  (doubt- 
Mlj),  and  in  Tuncestan.  Naturalised  in  Greece  and  North  Africa.  Hardy  in 
En^and,  where  it  flowers  in  February.  In  the  Panjab  the  fruit  is  scanty,  and 
not  good.    The  Almond  was  known  to  Theophrastus  and  other  classical  writers. 

2.  P.  persica^  Benth.  &  Hook.  fiL — Syn.  Amygdodua  Persica^  linn. ; 
Roxb.  FL  Ind.  iL  500.  Peraica  vulgaris^  Mill;  Boissier  Fl.  Orient,  ii. 
640.  The  Peach  with  velvety,  and  Nectarine  with  smooth  fruit. — Vem. 
Ghwaresktdi,  Aig.\  ArUf  aor,  chinannu,  beinni,  heimu^  Pb.;  Aru^  N'.W.P. 

A  moderate-sized,  deciduous  tree,  with  dark-green  foliage ;  glabrous. 
Leaves  oblong-lanceolate,  conduplicate  in  bud,  serrate,  petiole  with  2-4 
glands,  or  without  glands,  shorter  than  greatest  width  of  leaf ;  stipules 
sabnlate,  fimbriate.  Flowers  rose-coloured,  appearing  before  or  with  the 
leaves,  sessile,  from  scaly  buds  on  last  year's  wood.  Calyx  campanulate. 
Drape  downy  or  smooth,  with  a  tender  succulent  sapid  pericarp,  the  stone 
deep  and  irregularly  furrowed.  Cotyledons  large,  plano-convex,  filled 
with  oil  \  albumen  none. 

Connnonly  cultivated  in  the  Himalaya  from  the  Indus  to  Sikkim,  also  Trans- 
Indns,  in  the  plains  of  the  Panjab,  the  Dekkan,  in  Afghanistan,  Western  Asia, 
Europe,  and  China.  It  is  certainlv  naturalised  in  the  N.W.  Himalaya,  and  is 
often  found  apparently  wild.  In  the  same  way  it  has  been  found  in  North  Persia 
and  in  Transcaucasia,  but  it  seems  more  prol>able  that  the  peach-tree  is  origin- 
ally indigenous  in  China,  where  its  cultivation  has  been  traced  back  to  the  tenth 
centaiy  b.c.  Into  South  Europe  it  was  introduced  from  Persia  about  the  com- 
meDcement  of  the  Christian  era.  Hardy  in  England.  In  the  N.W.  Himalaya 
it  ii  grown  at  different  elevations,  in  Kunawar  up  to^l  0,000,  and  in  Lahoul  to 
9000  ft.  FL,  accordinff  to  elevation,  between  January  and  May,  the  fruit  ripen- 
ingbetween  May  and  October.    The  foliage  turns  red  before  it  is  edied. 

The  tree  is  grown  for  its  fruit,  which  is  an  important  artide  of  food.  The 
blosBom  is  apt  to  be  killed  bv  frost,  and  a  small  green  beetle  at  times  strips  the 
tree  of  its  leaves.  The  wood  of  trees  past  bearing  is  used  for  buHding  and  other 
WQik ;  tiie  heartwood  is  brown,  compact,  even-grained,  and  smooth  to  work. 

S.  P.  armeniaca,  Linn. ;  Roxb.  Fl.  Ind.  ii.  50L — Syn.  Armeniaca 
wlgaria,  Lam. ;  Boissier  FL  Orient,  il  652.  The  Apricot  Yem.  Han, 
garddlu^  jaldaru^  shvran,  cheroli,  cherkmhj  aerhijiy  ahdriy  Pb.  hills ;  laeVy 
Kashmir ;  ZarddlUy  Pb.  plains  ;  ChUdri,  zardcUu,  N.W.P.  Himalaya. 

A  moderate-sized^  deciduous  tree.  Nearly  glabrous,  petioles  of  young 
leaves  pubescent.  Leaves  convolute  in  bud,  broadly  ovate,  nearly  as 
broad  as  long,  acuminate,  crenate ;  petiole  glandular,  half  the  length  of 
leaf;  stipules  lanceolate.  Flowers  pinkish  white,  solitaiy  or  fasciculate, 
i^peazing  before  or  with  the  leaves  from  scaly  buds  on  the  previous  year's 
wood ;  peduncles  generally  short,  included  in  buds.  Calyx  campanulate. 
Drupe  downy  or  smooth,  with  a  tender,  succulent,  sapid  pericarp,  the 
stone  smooth,  with  a  thickened  sulcate  margin. 

Commonly  cultivated  between  Indus  and  Sarda,  in  the  N.W.  Himalaya,  in  the 
plains  of  the  Panjab,  in  Afghanistan,  Western  and  Central  Asia,  Europe,  and 
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China.  Hardy  in  England.  In  the  HimaLaya  the  froit  ripens  well  up  to  10,000 
ft,  but  it  is  best  between  6000  and  9000  ft  In  West  Tibet  the  tree  is  cultivated 
as  high  as  12,000  ft :  at  that  elevation,  however,  the  fruit  seldom  ripens  properly. 
Believed  to  be  indigenous  in  the  Caucasian  region,  and  to  have  been  introauoed 
into  Europe  about  the  same  time  as  the  Peach-tree.  Often  found  seemingly 
wild  in  the  N.W.  Himalaya.  Fl.  Jan.-May,  according  to  elevation,  the  fruit 
ripens  between  June  and  Sept  The  foliage  turns  yeUow  in  August,  and  be- 
comes red  before  falling. 

Attains  30-35  ft.  and  5-6  ft  girth ;  crown  close,  spreading,  rounded.  In  the 
N.W.  Himalaya  the  dried  apricots  form  a  considerable  portion  of  the  food  of 
the  people,  particularly  during  autumn  and  winter.  In  the  apricot  districts — 
for  instance,  on  the  Sutlej,  Tonse,  and  Jumna — ^the  roofs  of  all  houses  are  covered 
with  the  yellow  fruit  in  the  season,  spread  out  to  diy.  The  dried  fruit  is  an 
important  article  of  trade,  and  is  imported  into  the  plains  from  the  hills,  and 
from  Afghanistan.  Oil  is  extracted  from  the  kernels,  which  is  burnt,  used  in 
cooking,  and  for  the  hair.  The  heortwood  of  the  apricot  is  reddish,  and  is  much 
used  for  various  ordinary  purposes.  P.  dcLsycarpa,  Ehrh.,  the  Black  Apricot, 
a  variety  with  dark  purple  velvety  fruit,  is  cultivated  in  Kashmir,  Afghanistan, 
Beluchistan,  and  in  Europe. 

4.  P.  commnnis,  Hadson;  Hook.  Stud.  FL  106. — YenLAlucha^olehi, 
er,  aor,  garddlu,  Pb. 

A  shrub  or  moderate-sized  tree,  unarmed  or  spinescent;  extremitieB 
pubescent.  Leaves  convolute  in  bud,  ovate,  or  ovate-lanceolate,  senate, 
more  or  less  pubescent  along  the  nerves  beneath ;  petioles  shorter  than 
greatest  breadth  of  leaf.  Stipules  linear,  fimbriate.  Flowers  on  slender 
pedicels,  3  or  4  times  the  length  of  calyx-tube,  from  lateral  often  leaf-bear- 
ing buds.  Pedicels  solitary  or  in  pairs,  buds  often  approximate.  Drupe 
globose  or  oblong. 

I  follow  Bentham  (Handbook  of  the  Brit  Flora,  L  236)  and  Hooker  in  unit- 
ing the  Sloe,  the  different  kinds  of  plums,  damsons,  and  prunes  under  one 
species.    The  principal  sub-species  are  the  following  :— 
a.  P,  spifioiay  linn. ;  Boissier  L  c.  650. — Sloe,  black-thorn.    A  shrub  with 
divaricate  spinescent  branches,  bark  black  ;  pedicels  solitary  or  in  pairs, 
glabrous  ;   orupes  erect,  small,  globose  or  sub-globose.     fAuope,  North 
Africa. 
&.  P.  indtUia,  Linn. ;  Boissier  L  c  651. — BuUaoe,    A  shrub  with  straight 
branches,  sometimes  spinescent,  branchlets  velvety  ;  leaves  pubescent  oe- 
neath  ;  pedicels  in  pairs,  downy ;  drupes  middle-sized,  globose,  }-l  in.  diam., 
drooping.    Europe,  North  Africa. 

c.  P.  aometticay  Linn. ;  Boissier  1.  c.  662. — Plum,  prune,  A  tree,  unarmed, 
branchlets  glabrous ;  pedicels  in  pairs,  pubescent ;  drupes  laige,  oblong, 
drooping. 

d,  P.  aivaricata,  Ledebour  ;  Boissier  1.  c.  651. — Syn.  P.  cerasi/era,  Ehrh.  I 
A  small  tree,  unarmed,  rarely  spinescent,  branchlets  glabrous,  pedicels 
solitary ;  leaves  whitish-villous  beneath  at  the  nerves  or  at  the  midrib 
only ;  drupe  yellow,  globose,  or  ovoid.    Macedonia,  Caucasus,  North  Persia. 

I  do  not  venture  to  decide  to  which  sub-species  the  Kashmir  plum  belongs. 
The  drupe  is  nodding,  globose  or  ovoid,  )  in.  long ;  the  branchlets  are  glabrous, 
the  leaves  wooU^  beneath,  with  Ions  hairs  half-way  up  the  midrib ;  the  pedicels 
are  solitary  or  m  pairs  from  one  oud,  but  appear  fasciculate  because  several 
flower-beanng  buds  (shortened  branchlets)  are  often  approximate.  It  is  cultivated 
for  its  fruit,  which  is  very  palatable,  in  Kashmir  at  5000-7000  fl.,  at  places  in 
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the  Panjab  plains,  and  in  Afghanistan.  The  wood  is  light  or  dark  reddish- 
brown,  smooth  to  work.  In  Eashmb  the  skeleton  of  the  so-called  Papier-mach^ 
boxes  is  made  of  it.  About  Ahnora  two  kinds  of  plum  are  cultivated,  one  a 
dark-blue  damson  (BhoHya  badam^mejiB  in  July,  Qie  other  {Ladakh)  orange- 
zed,  much  larger,  and  ripens  in  June  (Madden  As.  Soc  Jour,  xvii  nt.  I.  445). 

The  cultivation  of  plums  and  prunes  in  Europe  is  very  old,  probably  as  old 
as  that  of  pears  and  apples.  Plinius  mentions  a  large  number  of  varieties  (in- 
ffens  turba  prunorum).  Some  of  the  better  kinds,  however  {damascena),  were 
brought  from  Syria. 

6.  P.  Cerasns,  Linn. ;  Hook.  Stud.  Flora  107.  Cherry. — ^Vem.  OiJda, 
oleJiiy  krushaly  Pb.  Him. 

An  unarmed  shrub,  or  moderate-eized  tree ;  glabrous  or  nearly  so. 
Leaves  conduplicate  in  bud,  elliptic  or  obovate,  abruptly  acuminate,  irregu- 
larly crenate-serrate ;  petiole  less  than  the  breadth  of  leaf,  2  glands  on 
the  edge  of  leaf  near  base,  or  on  the  petiole ;  stipules  linear  or  subulate, 
fimbriate.  Flowers  white,  on  long  slender  peduncles  in  fascicles  of  2-5, 
&om  lateral  generally  leaf-bearing  buds.  Calyx  turbinate,  lobes  obtuse. 
Drupe  smootb,  sweet  or  acid,  with  a  polished  round  stone. 

I  follow  Bentham  L  c.  237,  and  Hooker,  in  classing  the  sweet  and  acid  Cher- 
ries as  one  species.  The  following  are  commonly  accepted  as  the  distinctive 
cbaiacters  of  the  two  sub-species. 

a.  P.  Aviunif  linn.;  Boissier  Fl.  Orient.  iL  649.  A  tree,  without  root-suckers; 
leaves  flaccid,  drooping,  hairy  beneath,  petiole  with  2  glands.  Flower-bearing 
buds  leafless,  peduncles  drooping ;  calyx-tube  contracted  at  the  mouth,  lobes 
entire,  subacute  ;  fruit  sweet    Indigenous  in  Europe  and  North  Africa. 

6.  P.  Cercuus,  Linn. — Syn.  Cercuus  capronianOf  DC;  Boissier  1.  c  649.  A 
shrub,  or  small  tree^  numerous  suckers  trom  the  root ;  leaves  subcoriaceous, 
firm,  shining,  erect,  no  elands  on  petiole.  Flower-bearing  buds  leaf-bearing, 
peduncles  stiff ;  calyx-tuoe  not  contracted  at  the  mouth,  lobes  serrate,  obtuse. 
Fruit  add,  naturalised  in  Europe,  indigenous  in  Western  Asia.  It  must  have 
been  a  variety  of  the  add  cheny  which  was  introduced  to  Rome  by  LucuUus. 
Sweet  cheiries  were  cultivated  in  Italy  before  his  time. 

Several  varieties  of  cherries  are  cultivated  in  Kashmir,  Bussahir,  and  else- 
where in  the  North- West  Himalaya,  generally  between  5000  and  8000  ft. ;  some 
are  also  found  in  a  seemingly  wild  state.  Fl.  April- May.  In  Kashmir  the  fruit 
ripens  in  June.  A  moderate-sized  tree,  with  short  trunk,  and  a  rounded  dark- 
green  crown.    The  bark  flakes  off  in  horizontal  belts. 

6.  P.  proBtrata^  Labillardifere ;  Sibth.  FL  Gr»ca  t  478.— Vem.  Tara, 
teTf  tallcy  Pb.^  Him. 

A  small  scraggy  shrub,  5-6  ft  high ;  branchlets  hoary.  Leaves  ovate  or 
oblong,  sharp-serrate,  narrowed  into  short  petiole,  glabrous  above,  densely 
elothed  witb  white  woolly  tomentum  beneath  ;  petiole  without  glands. 
Flowers  red,  on  short  peduncles,  appearing  with  the  leaves,  generally 
twin  from  lateral  buds.  Calyx-tube  cylindrical,  pubescent  or  glabrous 
outflide,  teeth  short,  obtuse,  hairy  inside.  Fruit  ovoid  or  subglobose,  ^  in. 
long,  reddish  purple  when  ripe,  with  scanty  pulp. 

North  Afghanistan  frequent  between  11,000  and  12,000  ft  Common  in  the 
arid  parts  of  the  North-West  Himalaya.  Kashmir  (5000-7000  ft.),  Chenab 
(7500-8600  a),  Lahoul  (10,000  ft),  RavC  rare  (7500-8500  ft.),  Sutlej  (8000  ft). 

N 
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Also  in  Persia,  on  the  Caucasns,  Tauros,  in  Asia  Minor,  Syria,  Crete,  Greece, 
Sardinia,  Spain,  and  Algeria.  Fl.  Apr.  Hardy  in  England.  In  dry  rocl^  places, 
with  stiff,  cuvaricate,  often  procmnhent  branches.  Bark  reddish  brown  or  olack- 
ish,  longitudinally  mgoee,  a  smooth  white  pellicle  peeling  ofL  The  fruit  is  eaten. 
This  sp.  might  be  identiiied  with  P.  Cercuw  Griffithiiy  Boiss.  Fl.  Or.  ii  648, 
bat  the  characters  separating  Griffithii  from  prostratOy  solitary  flowers  and 
glabrous  calyx-tube  in  the  latter,  do  not  seem  to  be  constant 

7.  P.  Puddnm,  Roxb.  MSS.— Syn.  P.  gylvatica,  Roxb.  FL  Lad.  ii  501 ; 
Cercuua  Pttddumy  Wall  PL  As.  rar.  t.  143.  Sans.  PadmaksJu  Yem. 
Chamidri^  amcUffuch,  pdja,  pajja,  Pb. ;  Paddam,  padm^  pdya,  N.W.P. 

A  handsome  moderate-sized  tree,  with  glossy  green  leaves;  nearly 
glabrous.  Leaves  ovate,  long-acuminate,  sharply  and  often  daplicate- 
serrate,  3-5  in.  long,  petioles  \  in.,  with  24  large  glands  near  base  of  leaf. 
Stipules  palmately  3-5-fid,  the  divisions  lanceolate,  glandulai-flmbriate. 
Flowers  white  or  pink,  appearing  before  the  leaves,  on  slender  pedicels  as 
long  as  flowers,  or  somewhat  longer,  often  branched,  in  umbellate  fascicles 
crowded  near  the  ends  of  branches.  Calyx  turbinate,  with  ovate  acute 
lobes.  Stigma  stellate,  3-lobed.  Fruit  in  pendulous  clusters,  yellow  and 
red,  ovoid  or  globose,  ^-§  in.  long,  acid,  and  somewhat  astringent  when 
ripe  ;  kernel  ovoid,  rugose  and  furrowed. 

Wild,  and  frequently  cultivated  in  the  Himalaya  and  the  Doons,  from  the 
Indus  to  Sikkim,  generally  at  elevations  between  2500  and  7000  ft  KaaiA 
hills.  Fl.  Apr.-May,  sometimes  in  autumn.  Madden  states  (BhimtSl  in  Eamaon), 
**  The  flowers  appear  in  Oct-Nov.,  and  are  soon  succeeded  by  the  leaves.  In 
January  the  leaves  are  beset  by  myriads  of  aphides,  which  distil  great  quantities 
of  hone^dew*^  over  them; "  and  adds  that  the  tree  is  evergreen  at  Almora,  and 
ripens  Its  fruit  in  spring.  Trunk  short,  4-5  ft  girth.  Bark  brownish  grey, 
smooth,  peeling  off  in  flakes.  Wood  reddish  brown,  hard,  strong,  and  durable, 
used  for  walking-sticks  and  bludgeons.  Fruit  acid  and  astringent,  not  much 
eaten  or  valued. 

P.  Psetidocerasus,  LindL,  China,  Japan,  is  nearly  related  to  C7.  Puddum.  Two 
other  n>ecieB  belonging  to  the  same  group  as  the  Cherry  and  Puddum  are  found 
in  the  North- West  Himalaya.  1.  P.  humilisy  Bunge,  called  EeiSj  Bke^  hunardUif 
raporiy  talle,  in  the  Paznab  Himalaya,  h  a  small  glabrous  shrub,  with  browi^sh- 
grev  bark,  ovate-lanceolate,  coriaceous,  deep-  and  sharp-serrate  leaves,  fimbriate, 
and  often  bifid  stipules,  which  is  found  between  7000  and  12,000  ft.  in  the  more 
arid  parts  of  the  North- West  Himalaya,  from  the  Chenab  to  the  Jumna,  also  in 
Nortn  China,  and  is  supposed  to  be  the  wild  form  of  Prunm  japwMcoL,  Thunb., 
several  varieties  of  which  are  cultivated  in  Japan  on  account  of  their  beautiful 
white  or  pink,  often  double,  blossoms.  2.  P.  tomentosOf  WalL,  found  in  Kash- 
mir by  T.  Thomson,  between  5000  and  €000  ft,  is  remarkable  on  account  of  its 
sof tly-tomentose,  ovate  leaves,  and  an  ovoid,  acuminate,  nearly  ses^e  fruit  It 
is  similar  to  P.  tamentOM,^  Thunb.,  a  shrub  or  small  tree,  wild  in  North  China, 
and  cultivated  in  gardens  in  Japan,  with  sessile  scarlet  fruit ;  valued  in  Japan 
as  a  remedy  against  dysentery  (Sieb.  Zucc  FL  Jap.  p.  53  t.  22). 

8.  P.  Padtts,  Linn.;  Hook.  Stud.  FL  107.— Syn.  Cerasue  Padns,  Bois- 
sier  FL  Orient,  ii.  650.  Cenmu  eonmta,  WalL ;  Eoyle  IlL  t  38,  £  2. 
Bird  Gheny.  Yem.  PdraSy  kdlakatf  gtdar-ddkj  harty  zuniy  zatn^  zambu^ 
jamUfjamuiy  chtUe^  dudla^  krun^  Pb. ;  Jdmanaj  Eamaon. 

*  The  honeydew  is  poaaibly  a  secretion  of  the  leaves,  which  attracts  the  aphides. 
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Nearly  glabrous ;  young  branchlets,  inflorescence,  and  axils  of  nerves  on 
the  underside  of  leaves  pubescent.  Leaves  conduplicate  in  bud,  oblong 
or  obovate,  greatest  width  generally  above  the  middle,  acuminate,  senate, 
alightly  cordate  at  the  base ;  stipules  linear,  early  deciduous.  Flowers 
white  in  lax  racemes,  appearing  after  the  leaves,  3-iB  in.  long  at  the  end 
of  short  lateral,  often  leaf-bearing  branches.  Bracts  linear,  caducous. 
Stamens  25-30.  Drupe  globose,  ^  in.  long,  red  first,  then  dark  purple  or 
nearly  black. 

Himalaya,  between  4000  and  10,000  ft.,  at  times  ascending  to  12,000  ft,  from 
the  Indus  to  Sikkim.  Occasionally  planted.  A  widely-spread  tree,  from  North 
and  Central  Europe  throu^  Siberia  to  Amur  kind  and  Eamtchatka.  Cau- 
eaans  and  Western  Asia.  Deciduous,  the  mature  foliage  dark  green,  turning 
red  before  its  &11,  generally  in  autumn,  sometimes  as  eany  as  June.  FL  April- 
June  to  Sept.    Fr.  usually  ripens  July-Oct.,  remains  long  hanging  on  the  tree. 

Usually  found  in  mixed  forests;  thrives  best  in  moist  places,  where  it  attains 
60  to  60  ft.,  with  a  girth  of  5-6  ft.  Bark  i  in.  thick,  brown  or  purple,  fairly 
smooth,  a  scurfy  tuberculate  grey  pellicle  peeling  off.  Wood  brownish  white, 
dose-  and  even-grained,  takes  a  fine  polish.  In  Fiance  it  is  occasionally  used  by 
cabinet-makers.  The  firuit  is  sour,  with  a  slight  mawkish  astringent  flavour,  but 
is  much  eaten  by  the  hill  people.  In  Sweden  and  Lapland,  and  some  parts  of 
Russia,  the  bruised  fruit  is  fermented,  and  a  spirit  dlBtilled  from  it.  The  unripe 
fruit  of  thia  species  is  often  attacked  by  an  insect,  and  then  swells  out  into  a 
curved  hom-Jike  excrescence ;  hence  Wallich's  name  of  P,  corrnUa.  Similar 
excrescences  are  often  found  on  Plum-trees  in  Europe,  particularly  on  prunes 
{Zwetickai)  in  Germany.    The  leaves  are  considered  excellent  cattle-fodder. 

A  small  tree,  resembling  P,  PadiUy  with  coriaceous,  oblong-lanceolate  leaves, 
and  numerous  short  latc^  racemes,  2-4  in.  loi^,  and  10-20,  generally  16 
stamens,  is  P,  capricidoy  WalL,  in  the  Himalava,  between  6500  and  8000  ft., 
from  the  Jumna  to  Bhutan,  and  in  the  Easia  hills. 

9.  P.  IffaJialeb,  linn. — Syn.  Cerasus  Mahaleb,  Boissier  FL  Orient. 
ii.  649.     French,  Bois  de  8te-Lucie,     Grerman,  Weichsel  Kirsche, 

A  small  deciduous,  glabrous  tree.  Leaves  ovate,  obtusely  serrate ; 
petioles  7  or  ^  the  length  of  leaf.  Flowers  fragrant,  on  lateral,  peduncu- 
late, corymbose  racemes  on  the  previous  yearns  wood,  lower  pedicels  1  in. 
long  and  longer.     Drupes  ovoid,  compressed,  }  in.  long. 

CnltivBted  at  Eelat  in  Beluchistan  (Stocks).  Wild*in  Western  Asia,  on  the 
Caucasus.  Wild  or  naturalised  in  South  and  Central  Europe.  The  scented 
kernels  are  sold  as  medicinal  in  the  bazaars  of  Sindh  and  South  India.  (On 
the  Bhine,  as  far  north  as  Altenahr  and  the  Drachenfels.)  The  wood  of  the 
European  tree  is  prized  on  account  of  its  fragrance,  hardness,  and  the  fine  polish 
it  taxes.  Tobacco-pipe  tubes  and  snuff-boxes  are  made  ol  it  It  is  believed 
that  this  tree  was  introduced  from  the  East  into  Europe  simultaneously  with  the 
Hone-chestnut  tree.    Hardy  in  England. 

2.  FBINSEFIA,  Eoyle. 

A  shrub  with  lanceolate,  serrate  leaves  and  bisexual  flowers.  Calyx 
persistent,  tube  cup-shaped,  with  5  unequal,  rounded  lobes,  imbricate  in 
bud.  Petals  5,  inserted  at  the  mouth  of  calyx,  rounded,  short-clawed. 
Stamens  numerous^  inserted  with  petals,  multiseriate,  with  short  filaments ; 
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antheivcells  separated  by  a  broad  connectiye.  Caipel  1,  sessile,  with  2 
pendulous,  collateral  ovules.  Drupe  oblique,  oblong-cylindrical,  flesby, 
with  a  coriaceous  l-seeded  kernel.  Bemains  of  style  at  the  base  of  the 
drupe. 

1.  P.  utilis,  Eoyle ;  HI.  1 38  f.  1.— Yem.  Bekkar,  bekkra,  hekkHi,  bkekal, 
bhigcU,  hekala^  karanga,  N.  W.  Him.  Local  names :  Gurinda,  Hazara ; 
Tatua,  pkulipdra,  Sigaori ;  •7in^,Chenab ;  CTierara,  dhatela,jhaiela^  Ghai- 
wal,  Kamaon. 

Nearly  glabrous,  youngest  branchlets  only  pubescent.  Leaves  coriace- 
ous. Axillary  spines  often  leaf-bearing.  Flowers  white  in  short  axil- 
lary racemes,  generally  from,  the  outside  base  of  the  spines.  Drupes 
purple,  seeds  oUy. 

Common  on  dry  rocks  at  elevations  between  2000  and  9000  ft.  in  the  outer 
Himalayan  ranges  from  Hazara  to  Bhutan.  Also  on  the  Easia  hills.  Genoally 
in  flower  in  autumn,  in  fruit  in  spring.  From  the  seeds  oil  is  expressed,  used 
as  food,  and  for  burning.  The  pitn  ofstem  and  branches  is  huge,  and  in  drying 
separates  into  thin  horizontal  layers.    Wood  close-grained. 

3.  BUBUS,  Linn. 

Trailing  shrubs  or  creeping  herbs,  almost  always  prickly.  Leaves  alter- 
nate, simple  or  compound,  the  stipules  more  or  less  adnate  to  the  petiole^ 
Flowers  white  or  red,  in  terminal  or  axillary  corymbose  panicles,  rarely 
solitary.  Calyx  broadly  cup-shaped,  deeply  cleft  into  5  persistent  lobeei 
Petals  5.  Stamens  numerous.  Carpels  many,  on  a  convex  receptacle ; 
style  subterminal ;  ovules  2,  collateral,  pendulous.  Drupes  many,  l-seeded, 
crowded  on  a  dry  or  spongy  conical  receptacle. 

Leaves  simple,  lobed       ,  ^ 1.  JZL  paniculatuw. 

Leaves  tri-  or  quinqae-foliolate,  rarely  miifoliolate. 
Petiole  of  terminal  leaflet  less  than  half  the  length  of  common 

petiole  ;  fruit  black 2.  iZL  fiuUcoaui. 

Petiole  of  terminal  leaflet  more  than  half  the  length  of  com- 
mon petiole  ;  frnit  yellow 8.  22.  flamu. 

Leaves  imparipinnate,  rarely  trifoliolate. 
Flowers  in  lax  corymbose  panicles  ;  petals  red,  shorter  than 
calyx-lobes  ;   fruit  white-tomentose  when  unripe,  black 

when  ripe ;  leaflets  2-5  pair 4.  i?.  latiocarpus. 

Flowers  often  axiUaiy  ;  petals  white,  as  long  as  calyx-lobes  ; 

frnit  oblong,  red  when  ripe  ;  leaflets  1-8  pair  ,    S,  R,  raurfolius. 

Flowers  axillary ;  petals  white,  as  long  as  calyx-lobes  ;  fruit 

subglobose  red  or  deep  orange ;  le^ets  1-2  pair     .        .     6.  J?,  biflarut. 

1.  B.  paniculatns,  Sm. ;  DC.  Prodr.  ii.  567  (not  Roxb.  or  Schlech- 
tendal). — Syn.  R.  tiliaceu8j  Sm.  (probably).  Vem.  KcUa  dkhi,  Kangra. 
AnchUy  pattarola^  kola  hisdlu,  Kamaon,  Garhwal. 

A  shrub,  armed  with  few,  short,  scattered  prickles  ;  branchlets,  infl.or- 
escence,  and  underside  of  leaved  clothed  with  dense  soft  grey  silky  tomen- 
tum.  Leaves  from  a  cordate,  rarely  entire  rounded  base,  broad-ovate^ 
acuminate,  longer  than  broad,  serrate,  more  or  less  lobed  with  3  or  5  pro- 
minent basal  nerves.  Stipules  and  bracts  linear  or  oblong,  often  cleft  at 
the  top,  or  half-way  down,  into  linear  segments.  Flowers  on  long  slender 
pedicels,  in  lax,  spreading  terminal  panicles.     Calyx-segments  ovate-Ian- 
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ceolate,  long-acuminate,  longer  than  the  white  petals.     Fruit  blackish 
purple. 

Common  in  many  parts  of  the  Himalaya  from  Hazara  to  Sikkim,  between 
3000  and  8000  ft    Kasia  hills.    FL  April- June. 

Nearly  related  to  this  species  are  two  other  brambles  with  white  flowers  and 
entire,  lobed  leaves,  marked  by  pectinate  stipules  and  bracts,  deeply  cleft,  often 
nearly  to  the  base,  into  linear  segments  ;  B.  reUcidatuSy  Wedl.,  from  the  higher 
ranges  (7000  to  10,000  ft.)  in  Eamaon  and  Sikkim,  erey  tomentose,  with 
leaves  reticulate  beneath,  generally  broader  than  long,  ana  compact  cylindrical 
panicles ;  and  R,  ruqomSf  Sm.  (Ji,  Handltonianua,  WaJl.  PI.  As.  rar.  t  234), 
mun  NexKd  and  the  Eastern  Himalaya,  the  mountains  of  Burma,  Ceylon,  and 
South  India  (on  the  Ghats  as  far  north  as  Mahableshwar),  rusty  tomentose, 
with  leaves  rogose  above,  and  finely  reticulate  beneath,  ovate  calyzHsegments, 
and  red  fruit. 

2.  B.  fraticosaB,  linn. ;  Hook.  Stud.  Fl.  109.  Blackberry,  Bramble. 
— ^Vem.  Ankri,  dlish,  alach^  kandeki,  chenchy  jpakhdna. 

A  large  shrub,  armed  with  few  recurved  compressed  prickles.  Branches 
more  or  less  angular.  Branchlets,  inflorescence,  and  underside  of  leaves 
canescent,  or  clothed  with  short  grey  tomentum.  Leaves  trifoliolate  on 
flower-bearing,  and  often  quinquefoHolate  on  leaf-bearing  branches ; 
leaflets  oval  or  obovate,  irregularly  serrate  ;  petiole  of  terminal  leaf  less 
ihan  half  the  length  of  common  petiole.  Stipules  linear.  Flowers  in 
compact  cylindrical  panicles  j  calyx  reflezed.  Fruit  more  or  less  hemi- 
spherical, black  when  ripe. 

Afghanistan,  Wasdristan,  Peshawar  valley,  and  further  south  in  the  trans- 
Indus  territory.  Salt  range  1600-3000  ft  Common  in  Hazara,  Biyaori,  Kash- 
mir, as  far  as  the  Bavi,  generally  between  2000  and  6000  ft.  This  is  a  tomen- 
tose form  of  the  common  Blackberry,  a  widely-spread  species  in  Europe,  Siberia, 
West  Asia,  and  North  Africa.  Of  the  numerous  European  forms  of  the  Black- 
beny,  R,discolory  Weihe  et  Nees,  Deutsche  Brombeer  straucher,  t.  zx.;  EngL 
Bot  t,  AAtI ;  Boissier  FL  Orient,  ii  695,  is  ]^robably  most  nearly  allied  to  the 
Himalayan  variety.    FL  April-June  \  miit  npens  Sept-Oct 

3.  B.  flaTOS,  Ham.— Syn.  R.  Oomeephtd,  Eoxb.  FL  Ind.  ii  517 ;  W. 
&  A.  Prodr.  298  ;  Wight  Ic.  t  231.  R.  dlipticua,  Sm.  {R.  Wallichianus, 
W.  &  A.  Prodr.  298,  Wight  Ic.  t.  230  (=  R  hirtus,  Itoxb.),  does  not 
seem  to  differ  from  this  species).  Yem.  Akhi,  dnkri,  kundchi,  gurdcha^ 
pukdnOy  Ph.,  Him. ;  Esar,  hisJidlu^  hiadlu^  Garhwal,  Kamaon. 

A  large  shrub  with  long  trailing  branches,  armed  with  copious  long 
reddish  bristles  and  sharp  curved  prickles.  Branchlets,  inflorescence, 
petioles,  and  underside  of  leaves  clothed  with  soft  grey  or  tawny  tomentum. 
Leaves  trifoliolate,  those  at  the  base  of  branchletB  often  unifoliolate ; 
leaflets  elliptical  or  rotimdate,  sharp-eerrate,  often  acuminate,  the  terminid 
largest ;  midrib  of  terminal  leaflet  forming  an  angle  with  petiole.  Petiole 
of  terminal  leaflet  often  forming  an  angle  with,  and  generally  exceeding 
half  the  length  of  common  petiole.  Flowers  white,  in  axillary  fascicles 
and  in  broad  compact  rounded  terminal  panicles;  pedicels  short  or  long, 
slender.  Calyx-segments  broadly  ovate,  striate.  Petals  cuneiform,  obo- 
yate,  twice  the  length  of  calyx.     Fruit  3rellow. 
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Himalaya,  from  the  Indus  to  Bhutan.  Kasia  hills,  mountains  of  South 
India.  In  the  N.W.  Himalaya  and  Siwalik  tract,  at  elevations  between  1500 
and  8000  ft    Fl.  March  ;  fruit  ripens  Apnl,  May. 

4.  B.  lasiocarpus,  Sm. ;  W.  &  A.  Prodr.  299 ;  Wight  Ic  t  232.— 
Syn.  E,  rac^moaus  and  albescens,  Eoxb.  ii.  519  ;  E.  mysoreruis,  Heyne. — 
Yem.  GundcTui,  pagundi,  pukdna,  Hasaraj  Katididri,  kharmuch,  sur- 
ganch,  gwrdcha,  KiEishmir ;  Tvlanchj  Chenab  ;  NiUj  kaUidchiy  Bias ;  Kata- 
waty  kala  hiscUu,  Grarhwal,  Eamaon. 

A  spreading  shrub,  with  long  stems,  rooting  at  the  extremities,  armed 
with  few  straight  or  curved  sharp  prickles.  Branches  round,  often  purple, 
glabrous,  or  pruinose,  rarely  with  glandular  hairs.  Leaves  canescent  or 
white-tomentose  beneath,  imparipinnate ;  leaflets  2-6  pair,  OTate  or  ovate- 
lanceolate,  with  large  serratures,  the  terminal  leaflet  often  lobed.  Flowen 
on  long  slender  pedicels,  in  lax  corymbose  panicles.  Inflorescence  and 
calyx  white-tomentose ;  petals  red,  shorter  than  the  ovate-lanceolate  calyx- 
lobes.     Fruit  white-tomentose  when  unripe,  black  when  ripe. 

Abundant  throughout  the  Himalaya,  the  Easia  hills,  the  mountains  of  Burma, 
South  India,  and  Ceylon.  In  the  North- West  Hiinalaya,  and  in  the  Siwalik 
tract,  at  elevations  between  2000  and  8000  ft  Bare  in  the  Peshawar  valley,  pro- 
bably brought  down  by  the  rivers.  FL  March,  April ;  fruit  ripens  Jime,  July. 
Fruit  very  good  to  ei^t    Hardy  in  England. 

5.  B.  rosnfoUiiB,  Sm. ;  DC.  Prodr.  ii.  556. — Syn.  R  rosmflorusy  Boxb. 
ii.  519 ;  il.  purtgens,  Gambess.  in  Jacqu.  Bot.  t.  59.  Yem.  Kandcki, 
Hassaxa,  Khagan ;  Yeshtdy  Kamaon,  Garhwal. 

A  spreading  shrub,  armed  with  straight  and  curved  prickles,  glabrous, 
or  with  glandular  haiis.  Leaves  imparipinnate,  leaflets  1-3  pair,  lanceo- 
late, deep  and  irregularly  serrate  or  lobed  ;  stipules  lanceolate.  Flowers 
on  long  slender  pediceLs,  axillary,  or  in  lax  terminal  corymbs.  Calyx- 
lobes  ovate-lanceolate,  long-aristate,  ^1  in.  long,  as  long  as,  or  a  little 
shorter  than,  the  large  white  petals.  Fruit  oblong,  or  cylindrical,  red 
when  ripe. 

Himalaya  from  Hazara  to  Assam.  Easia  hills.  Java,  China,  Japan.  In  the 
North -West  Himalaya  between  5000  and  10,000  ft  Often  cultivated  with 
double  flowers,  var.  caronarius. — ^Bot  Mag.  t.  1783. 

6.  B.  biflorus,  Buch, ;  DC.  Prodr.  ii.  558 ;  Bot  Mag.  t  4678.— Vem. 
Chdnchy  kantanch,  khanidra,  Kashmir ;  Karer,  akhrert,  akhs,  KavL 

A  laige  spreading  shrub,  armed  with  scattered  sharp  prickles,  subulate 
from  a  broad  base,  the  branches  covered  with  a  white  pruinose  coating, 
which  is  easily  rubbed  ofL  Leaves  imparipinnate,  leaflets  generally  1  pair 
only,  ovate-lsmceolate,  deep-  and  irregularly  serrate,  the  terminal  leaflet 
often  lobed ;  stipules  lanceolate.  Flowers  white,  on  long  slender  pedicels, 
solitary,  or  in  fascicles  of  2  or  3  in  the  axils  of  the  upper  leaves ;  calyx- 
lobes  ovate-lanceolate,  shortly  aristate,  as  long  as  petals.  Fruit  drooping, 
snbglobose,  zed  or  deep  orange,  sweet 

Himalaya  from  Hazaia  to  Bhutan.  North-West  Himalaya  from  4000-10,000 
ft    Fl.  April,  May.    Hardy  in  England. 
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TVo  other  spedes  aze  common  in  the  North- West  Himalaya  : — R,  nivetu, 
WaIL,at  7000  to  11,000  ft,  from  Kashmir  to  Bhutan ;  leaves  tiifoliolate,  some- 
tones  imparipinnate,  with  broad  oyate  leaflets,  the  terminal  leaflet  often  lobed ; 
long  subulate  stipules ;  calyx-segments  often  more  than  ^  in.  long,  much  exceed- 
ing the  small  red  petals ;  and  red  or  yellowish  brown  fruit :  E,  macUenttUf 
Camb.  in  Jacq.  t  60,  Kashmir  to  Sikkim,  between  5000  and  8000  ft,  with  3 
o?ate-lsnceolate  leaflets,  often  1  only,  white  petals  as  long  as  calyx,  and  bright 
yellow  fruit 

4.  BOSA,  linn. 

Erect  scrambling  or  climbing  shrubs,  more  or  less  prickly,  with  imparl- 
pinnate  leaves,  serrate  leaflets  and  stipules  more  or  less  adnate  to  the  peti- 
ol&  Flowers  terminal,  solitary  corymbose  or  paniculate.  Calyx-tube  per- 
nstenty  globose  urceolate  or  ovoid,  mouth  contracted,  limb  divided  into  5 
foliaceous  segments.  Disc  coating  the  calyz-tube.  Petals  5,  rarely  4. 
Stamens  numerous,  inserted  on  the  edge  of  disc,  at  the  mouth  of  calyx- 
tube.  CaipelB  free  below,  many,  rarely  few,  enclosed  in  the  calyx-tube, 
the  styles  protruding  from  the  tube,  and  occasionally  united.  When  in 
froit)  die  carpels  are  dry,  hairy,  1 -seeded  achenes,  enclosed  in  the  more 
or  less  succulent  calyx-tube,  the  whole  forming  a  dry  or  pulpy  red  or 
blackberry. 

Styles  united  in  a  column  as  long  as  stamens  ;  flowers  white  .  .1.  B.  mo9ckata, 

S^les  distinct ;  flowers  yellow 2.  R,  lutea. 

SUles  distinct ;  flowers  pink,  red,  or  white. 

Blanches  armed  with  piicUes  and  bristles ;  petals  4     .  .     8.  i2.  smMo. 
Brsnches  armed  with  prickles  only ;  petals  5. 

Leaves  4-2^  in.  long;  leaflets  7,  obovate  or  rotundate  4.  R.  WMiama,  % 

Leares  2-8  in.  long ;  leaflets  7-11,  elliptical      .  .    5.  i2.  macrqphylla, 

Nmnerous  species  are  cultivated  in  India.  Those  more  generally  grown — with- 
out, however,  any  reference  to  garden  varieties  and  hvbrids— may  be  classed  as 
followB,  tiie  groups  being  part^  taken  from  Lindley's  Bosarum  Monographia, 
London,  1820,  partly  mm  Boissiei's  FL  Qrientahs,  ii  669.  The  characters 
eiven  are  those  commonly  assigned  to  each  species,  but  cultivation  and  crossing 
We  created  such  a  multitude  of  forms,  that  in  many  cases  it  is  impossible  to 
noognise  any  satisfiEuitory  specific  distinctions. 

A.  Sttlbs  Distinct. 

L  BraeteaicB.  Fruit  and  branchlets  clothed  with  dense  persistent  woolly 
tomentom ;  flowers  bracteate ;  prickles  twin,  mostly  infra-stipular. 

L  R.  involucratch  Hoxb.  Fl.  Ind.  ii.  513  ;  Wight  Ic.  t  234.  Flowers  sub- 
iessile,  large,  white,  fragrant,  surrounded  by  large  pectinate,  woolly  bracts, 
hidigenoius  in  Ben^  and  the  Eastern  Himalaya. 

2.  R,  LytlUif  Lmdl.  L  c.  1 1.  Flowers  pedunculate,  large,  white  or  blush  ; 
bnct9  linear,  hoary,  entire.    Indigenous  in  Nepal,  Kamaon,  and  on  Mt  Aboo. 

3.  R.  hracteatoy  Wendl ;  Bedout^  les  Roses,  L  36.  Flowers  large,  white, 
•olitaiy,  surround^  by  8-10  ovate  imbricate,  finely  pectinate  bracts.  China — 
Moeoaineifs  rose^  with  double  fl.,  believed  to  belong  to  this  sp. 

H.  EglantericB.  Prickles  scattered,  of  two  kinds,  some  slender,  setaceous, 
others  stout,  straight,  or  curved ;  flowers  yellow  or  red ;  calyx-lobes  persistent 
infroit 

4  R.  IvUou  MilL  (see  below). 

5.  R,  tulpkureot  Alton.    Flowers  laige,  yellow,  always  double  ,*  leaflets  7, 
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clabrous  above,  whitish  and  slightly  pubescent  beneath.  Native  country  not 
Known.  Said  to  have  been  brought  to  Constantinople  from  Persia  in  the  six- 
teenth century  (0.  Koch  DendroL  L  226).  E,  Jtapinif  Boiss.  1.  c.  672— Asia 
Minor,  Armenia,  North  Persiar-^  yellow  rose  similar  to  It,9ulpkurea,mAy 
possibly  be  its  wild  fonn. 

IIL  GallicGB,  Erect  shrubs  ;  prickles  scattered,  mixed  with  bristles,  which 
are  mostlv  glandular ;  leaflets  generally  6,  rarely  7,  ovate  or  oval,  mgose, 
more  or  less  pubescent  beneath  ;  flowers  solitary,  or  in  few  (&-I5)  flowered 
corymbs,  rose-coloured  or  purple ;  calyx-segments  more  or  less  pinnatifid. 
Sc^t  very  delicate.  The  commonly  accepted  3  species  of  this  section  are 
probably  not  specifically  distinct 

6.  E.  damascena.  Mill.  (Golab,  sudburg.)  Prickles  unequal,  the  lars^  ones 
fiEdcate  ;  sepals  reflexed  dunns  flowering.  Native  country  unknown.  The  rose 
most  generally  cultivated  in  India.  Attar  (otto)  of  roses  is  made  ptindpalij 
from  the  flowers  of  this  species.  Also  called  E,  C<Uendarum,  because  the  time 
of  flowering  extends  over  several  months. 

7.  E.  centi/oliay  Linn.  CaJbbdge  rose.  Moss  rose,  Provence  rose.  Prickles 
unequal,  the  larger  falcate  glandular,  bristles  numerous  ;  leaflets  and  calyx 
fflandular-ciliate  ;  flowers  noading.  Caucasus,  mountains  of  Assyria.  FL  June, 
July  fEurope). 

8.  E,  ffoUica,  Linn.  Prickles  equal,  slender  ;  flowers  erect  South  and  Cen- 
tral Europe,  Aiia  Minor.    FL  June,  July  (Europe). 

IV.  Canince,    Prickles  uniform,  no  bristles.    Flowers  white  or  rose-colonied. 

9.  E.  indica,  Linn. ;  LindL  1.  c.  106. — Byn,  E.  chinensiSf  Jacquin ;  Boxb.  FL 
Ind.  iL  613  ;  Koch  L  c.  273.  E  simca,  Linn.  Qlabrous,  evergreen  ;  stipules 
very  narrow,  adnate  nearly  to  the  apex  ;  flowers  large,  double,  half  double, 
rarely  single,  white  yellow  pink  red  or  purple,  on  long  slender  pedicels ;  calyx- 
segments  reflexed.  Indigenous  in  China,  but  early  brought  to  India.  The 
Indian  (China  or  Bengal)  roses  have  a  powerful  scent,  by  no  means  so  delicate 
as  that  of  the  GaUtca  group :  their  flowering  time  extends  over  a  great  part  of 
the  year.  To  this  species  belong  Eosa  Jraarans^  Redout^  tiie  Tea  Rose, 
yellow,  very  fragrant ;  E,  semperfioreM,  Piot  Mag.  t  284 ;  Boxb.  FL  Ind.  iL 
514,  with  dark-red  flowers, — ana  numerous  other  varieties.  E.  N^oisetUoM, 
Red.  1.  c.  iL  p.  77,  the  Noisette  Rose,  is  a  cross  of  this  and  E,  mosdioJUju  The 
large  host  of  Hybrid  FerpetttaU  aie  chiefly  derived  from  E.  indica, 

10.  E.  microphyllay  Lmdl.  Bot  Reg.  t  919  ;  Roxb.  FL  Ind.  iL  515  ;  Bot  Mag. 
t  3490.  Brancnlets  flexuose,  prickles  infra-stipular ;  leaflets  9-15,  small,  sub- 
coriaceous.  Calyx  densely  clothed  with  long  suoulate  prickles ;  segments  short, 
broad-ovate,  dentate.  Flowers  solitary,  or  2-3  together,  large,  double,  pale 
rose-coloured.    Indigenous  in  China.    Not  quite  haray  in  Eng&nd. 

11.  E.  alba,  Linn. — Syn.  E,  glandvlifera,  Boxb.  FL  Ind.  iL  4  (?)  A  tall 
spreading  shrub,  prickles  scattered,  straight  or  falcate,  somewhat  unequal,  but 
no  bristles.  Foliage  grey,  leaflets  6-7,  large,  rugose  ;  downy  and  very  pale  be- 
neath. FL  large,  often  double,  mostlv  corymbose,  white,  or  of  a  delicate  blush 
colour,  calvx  se^ents  often  pinnatind.  Probably  indij^nous  in  the  Caucasian 
r^on,  and  possibly  wild  in  Afghanistan  and  N.  W.  India.  Nearly  allied  to  R* 
camruZf  Linn.,  the  common  English  Dog  rose. 

v.  Banksianoe,  Scandent  or  climbing ;  stipules  small,  subulate,  nearly  free, 
often  deciduous ;  leaflets  3  or  5,  rarely  more.  Flowers  corymbose,  not  very 
large. 

12.  E.  BankdcBf  B.  Brown. — Syn.  E,  inermis,  Roxb.  1.  c  516.  Lcufy  Bank** 
Eose;  Bot  Mag.  t  1954;  Bot  Beg.  t  1105.  No  prickles;  leaflets  3  or  5 
shining ;  flowers  small,  corymbose,  white  or  yellow.    China,  Japan. 
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13.  B,  microcarpa,  LindL  1.  c.  t  18.  Armed  with  cuTved  prickles  ;  leaflets 
1  laielj  5,  shininjr.  flowers  white^  corymbose ;  calyx  deciduous.  Fruit  small, 
^boee,  red.    Cbma. 

14.  E.  nmcoj  Alton ;  LindL  L  c.  t.  16 ;  Bot  Beg.  t  1922.  Armed  with 
scattered,  red,  ndcate  prickles.  Leaflets  3,  shining.  Flowers  solitary,  large, 
white;  peduncles  and  calyx-tube  thickly  covered  with  straijB;ht  prickles  or 
biisdes.  Fruit  orange-red,  muricate,  crowned  with  the  spreading  rigid  sepals. 
China,  Japan. 

15.  E.y'artuniana^lAndley;  Paxton  Flower-Gfarden,  ii.  71.  Armed  with 
amall  falcate  prickles.  Leaflets  3  or  5,  dark  green,  shining  ;  flowers  solitanr, 
white,  double  on  short,  setose  peduncles.  Calyx-tube  perfectly  glabrous,  with- 
out prickles  or  bristles.    China. 

E  Sttlbs  united  in  a  Column  bz8£&ted  beyond  the  Calyx-tube. 

VI.  SyttyloB.  Flowers  numerous,  in  terminal  corymbs  ;  prickles  uniform  ; 
leaflets  2-3  pair. 

16.  R,  moichata,  Mill,  ^see  below). 

17.  R.  wmpervirenSf  Linn. ;  Bot.  Reg.  t.  466. — Syn.  R.  LeschenauUianay 
Bedout^  Roses,  iii  87 ;  W.  &  A.  Prodr.  301 ;  Wight  Ic.  t  38.  Climbing, 
prickles  scattered,  curved  horn  a  broad  base,  generally  red.  Leaves  evergreen, 
glabrous,  shining ;  stipules  and  bracts  narrow,  glandular,  dliate ;  petioles, 
^uncles,  and  outside  of  calyx-tube  with  glandular  bristles.  Flowers  white  ; 
calyx-segments  ovate,  acuminate,  densely  pubescent  inside,  deciduous;  fruit 
small,  orange-coloured.  South  Europe,  North  Africa,  East  Himalaya,  Elasia 
hills,  mountains  of  South  India. 

18.  R,  muUiflorOj  Thunb. ;  Bot  Reg.  t.  426.  Stipules  and  bracts  Hnear-ob- 
loDff,  pectinate,  wi^  linear  segments.  Flowers  double,  blush  red ;  petioles, 
pe&ncles,  and  calyx-tube  pubescent,  with  long  soft  hairs  without  glands. 
udjx-aegmentB  broad-ovate,  shortly  acuminate.    Japan,  China. 

1.  S.  moschata.  Mill. ;  Bot.  Eeg.  t.  829. — Syn.  R.  pubescens^  Eoxb. 
FL  Ind.  ii  514 ;  E.  Brunonii,  LindL  Monogr.  Eos.  t.  14.  Yem.  Kuji^ 
^ju,  hajeiy  hareVy  K.  W.  Himal. ;  PhiUwdri,  ckal,  Kashmir ;  Kwia, 
iwialay  Kamaon« 

Climbing  young  ahoots  and  underside  of  leaves  pubescent,  branches 
aimed  with  a  few  stout  recurved  prickles.  Leaflets  2-3  pair,  nearly  sessile, 
ovate^blong,  acuminate,  1-3  in.  long.  Flowers  white,  1^  in.  across,  in 
krge  compound  terminal  corymbs.  Pedicels  1-1^  in.  long,  slender,  pu- 
bescent, often  with  glandular  hairs,  but  without  bristles  or  prickles. 
Calyx-lobes  long,  narrow-acuminate,  twice  the  length  of  ovary,  often 
pinnatifid.  Styles  united  in  a  hairy  colimin,  clavate  above,  as  long  as 
stamens  or  longer.     Fruit  dark  brown,  subglobose  or  ovoid,  ^-^  in.  long. 

North-West  Himalaya,  from  Afg^hanistan  to  Nepal,  ascending  to  11,000  ft., 
eommencing  at  2000  ft.  in  the  Panjab,  and  at  4000  ft.  in  Eamaon.  Fl.  May, 
Jtme.  Forms  masses  of  thorny  scrambling  scrub,  and  climbs  to  the  top  of  lofty 
trees,  hanging  down  in  elegant  festoons.  Cultivated  in  Europe  (hardy  in  Eng- 
hmdi  China,  and  throughout  India,  where  it  blooms  all  the  year  round,  but 
chiefly  during  the  cold  season.    Wild  in  North  AMca,  and  naturalised  in  Spain. 

2.  B.  Intea,  Mill. ;  Boi  Mag.  t.  363 ;  Boissier  FL  Orient,  ii.  671.— Syn. 
R  eglanteria,  Linn. 

A  shrub ;  youngest  branchlets  pubescent,  and  armed  with  large  and 
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small  prickles  ;  petioles,  stipules,  and  nnderside  of  leaves  pabescent  and 
glandular.  Branches  armed  with  pale,  scattered,  straight,  neady  equal 
prickles  and  no  bristles ;  root-shoots  more  densely  armed.  Leaflets  24 
pair,  elliptical  or  oblong-obovate,  with  deep,  generally  doable  and  ^aadii- 
lar  serratures,  more  or  less  hairy  and  glandular  beneath.  Stipules  adnate 
above  the  middle.  Flowers  yellow,  solitary  or  2  or  3  together,  on  pedi- 
cels f-1  in.  long.  Calyx-segments  lanceolate  hairy;  apex  dilated  and 
often  dentate  or  pinnatifld.  Ovary  and  back  of  calyx-segments  with 
scattered  bristles.     Disc  thickened ;  styles  villous,  distinct. 

Arid  parts  of  the  inner  Himalaya.  Lahoul,  Ladak,  Western  Tibet  between 
8000  and  11,000  ft.  In  British  Lahoul  near  villaces  only  (Cl^hom).  In  Kiflht- 
war  at  7500  ft.  CD.  Thomson).  FL  June,  July.  Mountains  of  Afj^hanistan  and 
Beluchistan.    liaturalised  in  Central  and  South  Europe.    Hardy  in  England. 

3.  B.  sericea,  LindL  Monogr.  Eos.  t.  12  ;  Eoyle  HL  t.  42  £  1. 

Armed  with  large,  shining,  generally  infi»nstipular  prickles  ^  in.  long, 
from  a  broad,  flat,  triangular  base,  straight  or  slightly  curved  upwards. 
Copious  small  prickles  and  bristles.  Leaves  approximate;  leaflets  3-5 
pair,  oblong  oblong-obovate  or  cuneate,  entire  near  the  base,  dentate  near 
top  with  deep  sharp  teeth,  glabrous  above,  silky,  especially  near  nerres 
beneath.  Stipules  adnate  beyond  the  middle,  petioles  pubescent  Flowers 
solitary,  white  or  pink ;  peduncle  and  ovary  glabrous.  Calyx-segments 
broad-lanceolate,  pubescent  Petals  4.  Fruit  scarlet,  pear-shaped,  crowned 
by  the  persistent  calyx-segments. 

Higher  ranges  of  the  outer  and  inner  Himalaya,  between  9000  and  14,000  ft 
from  the  Chur  (Boyle)  to  Bhutan.    FL  June.    Hardy  in  England. 

4.  B.  WebUana,  Wall. ;  Eoyle  lU.  t  42. — ^Vem.  Edniidn,  shingan, 
Hazara;  SMkandy  Hkanday  8hdwal%  manyar^  brazen^  Chenab;^C%tia, 
Lahoul ;  ^Sui,  Ladak  ;  Sea^  PitL 

Erect  shrub;  glabrous,  or  petioles  and  leaves  pubescent.  Branchlets 
without  bristles,  armed  with  prickles  of  one  size,  straw-coloured,  ^  in. 
long,  on  a  large  flattened  base,  straight  or  nearly  so,  divaricate  or  ascend- 
ing. Leaves  smaU,  subcoriaceous,  ^-2^  in.  long ;  leaflets  geneially  3  pair, 
subcoriaceous,  obovate  or  rotundate,  entire  near  the  base,  with  deep  sharp 
teeth  near  the  apex.  Flowers  pink,  solitary  or  geminate ;  pedundes  |4 
in.  long.  Calyx-segments  twice  the  length  of  ovary,  n^uily  as  long  as 
petals,  lanceolate,  long-acuminate,  apex  slightly  (Ulated.  Pedundes, 
ovary,  and  back  of  calyx-segments  nearly  always  clothed  with  lai;ge, 
glandular  hairs  or  bristles.  Styles  villous,  distinct.  Fruit  ovoid  or 
globose,  \  in.  long,  red,  fleshy. 

Chiefly  in  the  arid  tracts  of  the  N.W.  Himalaya  from  the  Indus  to  Eamaon, 
generally  between  5000  and  10,000  ft,  ascending  to  13,500  ft  in  Ladak.  On 
ttie  south  of  the  Safedkoh  between  8000  and  9000  ft.  The  fruit  is  eaten.  In 
Piti  the  branches  are  collected  and  piled  up  on  houses  to  be  used  as  faeL 
Hardy  in  England. 

Nearly  allied  is  the  Scotch  or  Burnet  Hose,  R,  spifumiaimcLy  Linn.,  snh-sp. 
R,  pimpinellifolm,  Hook.  Stud.  FL  120,  of  Europe  and  the  East,  whicn  diffen 
by  more  numerous  leaflets  generally  4-5  pair),  copious,  slender,  large  and  small 
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pricklee,  the  ovary  and  calyx-s^pnents  glabrous,  calTx-segmentB  shorter  than 
petals^  and  a  depressed  globose  fruit. 

5.  S.  maerophyUa,  LindL  Monogr.  Bos.  t.  6.— Syn.  R  Hoffineisteri^ 
Klotflch,  Keise  das  Priiizen  Waldemar  Bot.  t  7.  Vera.  QtUdb,  guldbiy  ban- 
guldb.    Local  names :  Jikjikj  Chenab ;  Akhidriy  Ravi. 

Erect,  often  unarmed,  pubescent,  often  with  glandular  hairs ;  prickles 
from  a  conical  basis,  long,  straight,  ^  in.  long,  no  bristles.  Leaves  2-8 
in.  long ;  leaflets  3-5  pair,  elliptical,  the  terminal  1-3  in.  long,  the  others 
nnaller.  Petioles  tomentose.  Flowers  red,  1^-2  in.  across,  solitary  or 
in  terminal  corymbs.  Bracts  large,  foliaceous.  Pedicels  1  in.  long,  pu- 
bescent with  glandular  hairs  and  bristles.  Calyx-lobes  hoaiy  or  grey- 
tomentose,  very  long,  longer  than  petals  ;  base  narrowly  triangular,  apex 
dikted,  lajiceolate,  toothed.  Styles  pilose,  exserted,  distinct.  Fruit  large, 
soft,  tmbinate,  1  in.  long. 

Himalaya  from  Ehagan  to  Sikkim.  In  the  N.W.  Him.  between  3500  and 
lO/XK)  ft.    Fl.  May,  June.    Fruit  eaten.    Hardy  in  England. 

5.  FYBUS,  Linn. 

Trees  or  shrubs,  with  deciduous,  simple  or  pinnate  leaves.  Flowers 
white  or  pink,  in  terminal  corymbs.  Calyx-tube  urceolate,  lobes  reflexed 
or  deddaafua.  Stamens  many ;  filaments  sometimes  connate  at  ihe  base. 
Carpels  2-5,  adnate  to  the  calyx-tube;  styles  free  or  connate  below; 
ovules  2  in  each  cell  (numerous  in  P.  Oydonia),  Fruit  fleshy, 2-5-celled, 
cells  with  a  cartilaginous  or  bony,  ofti^  2-valved  endocarp,  1-2-seeded 
(except  ill  P.  Oydania). 

hnwm  Bimple,  flowers  in  simple  ooiymbe. 
Trait  pyxiform,  not  umbilicate  at  the  base ;  styles  free. 
L»EiTes  rounded  or  ovate,  simple ;  fruit  smooth    .        .  1.  P.  communis. 

Leaves  ovate-lanceolate,  often  lobed ;  fruit  rough        .        .      2.  P.  varioloia.  ^ 
Tndt  umbilicate,  globose,  depressed  ;  styles  connate. 
Extremities  white-tomentoee ;  peduncle  as  long  as  fruit,  or 

shorter 3.  P.  Malus. 

Extremities  glabrous ;  peduncles  8-4  times  longer  than  fruit      4.  P.  bttccaia. 

Leaves  simple,  entire ;  flowers  solitary 5.  P.  CfycUmia, 

Leaves  simple,  lobed,  or  ^^innatifid ;  flowers  in  compound  corymbs     6.  P.  Aria, 
Leaves  pinnate ;  flowers  m  compound  corymbs  .  .      7.  P.  v/nima, 

Carl  Koch  and  Deeaisne  write  Pinu,  thus  restoring  the  classical  spelling  of 
flie  word,  changed  for  Fyrut  in  the  sixteenth  century.  I  follow  Bentmmi,  Eis- 
ner, and  Hooker  in  retaming  the  spelling  of  Linnaeus  ;  because,  if  we  were  to 
commence  altering  the  cue^mary  snellmg  of  botanical  names,  the  changes 
would  be  endless  and  confusion  would  be  unavoidable. 

1.  P.  eommnnis,  Linn. ;  Hook.  Stud.  FL  125 ;  BoissierFl.  Orient  ii. 
663.  The  Pear-tree. — ^Vem.  Tang,  hatang^  hatanky  ndk,  eunkeint,  char- 
keiniy  Ky  Pb.  Him. ;  Ndahpdtiy  nakj  Pb.  plains. 

A  shnib  or  large  tree,  entirely  glabrous,  or  extremities,  young  leaves, 
and  inflorescence  more  or  less  pubescent  or  floccose ;  branchlets  often 
spiaescent  in  young  trees.  Leaves  rotundate,  ovate,  or  oblong-ovate, 
acute  or  sbort  acuminate,  entire  or  obtusely  serrate ;  petiole  slender,  as 
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long  as  leaf  or  nearly  so.  Flowers  white,  in  short  corymbs  at  the  end  of 
short,  often  leaf-bearing  branchlets.  Calyx-tube  campanulate  or  turbinate, 
not  much  contracted  at  the  month ;  limb  spreading,  divided  down  to  the 
tube  or  nearly  so  into  5  lanceolate  or  triangular  acute  lobes.  Petals 
clawed,  rounded,  obtuse,  flat,  twice  as  long  as  calyx,  patent  Styles  5,  free. 
Fruit  more  or  less  turbinate,  not  umbilicate  at  base^  crowned  with  the 
persistent  calyx. 

Indigenous  in  Transylvania,  South  Russia,  mountains  of  Asia  lilinor,  the 
Caucasus,  and  North  Persia.  Believed  to  be  indigenous  in  France,  and  other 
parts  of  CentiaL  Europe.  Naturalised  and  often  seemingly  wild  in  England. 
Believed  to  be  wild  in  Kashmir.  Cultivated  on  account  of  its  fruit  throughont 
Europe,  Western  Asia,  and  in  the  North- West  Himalaya,  between  2000  and 
8500  ft,  ascending  in  Ladak  to  10,000  ft.  FL  March,  April ;  fr.  July-Seot 
Some  good  kinds  are  grown  in  Kashmir  and  Afghanistan,  but  generally  the 
Himalayan  pears  are  indmerent  Occasionally  the  tree  is  cultivated  in  the  Pan- 
jab  plains,  and  in  other  parts  of  India ;  the  fruit  is  hard,  but  good  for  baking  and 
stewm^.  At  Calcutta  it  blossoms,  but  never  sets  fruit  The  wood  is  only  used 
for  ordinary  purposes,  and  is  not  valued.  In  Europe  the  wood  is  prized  on 
account  of  its  close  and  compact  grain  ;  it  is  used  for  engraving,  turning,  and 
mathematical  instruments.  Decaisne,  in  Jardin  Fruitier  du  Museum  (Le 
Poirier),  1871-72,  i.  122,  considers  the  Pears,  comprising  P.  communtfyvario^ 
syriaca,  &c.,  as  different  races  only  of  one  species. 

2.  P.  variolosa.  Wall — Syn.  P.  PaahiOy  Don.;  Decaisne  Jaidin 
Fruitier  du  Museum,  Le  Poirier,  t.  7.  Vem.  Tang^  bcUangi,  tdngi,  tfiin- 
daTy  kenty  ban  keirUy  katdri,  kithu,  gad  Myi^  ku,  shegtd^  Pb. ;  Medi 
mehaly  mol,  N.W.P. ;  Pom,  Nepal 

A  moderate-sized  tree;  extremities,  underside  of  youngest  leaves,  inflo^ 
escence,  and  calyx  clothed  with  dense  white  or  yellow,  floccose  tomentnm. 
Branchlets  often  spinescent  Leaves  ovate  or  ovate-lanceolate  from  a 
rounded  or  slightly  cordate  base,  often  lobed  or  pinnatifid,  long-acuminate, 
crenate,  on  slender  petioles  half  the  length  of  leaf  or  longer.  Flowers 
white,  slightly  tinged  with  pink,  on  latered  cymose  corymbs,  at  the  end  of 
short,  often  leaf-bearing  branchlets.  Calyx-tube  urceolate,  mouth  con- 
tracted, limb  spreading,  white-hairy  inside  and  outside,  divided  half-waj 
down  into  5  obtuse  or  acute  ovate  lobes.  Petals  obovate,  rounded,  with 
dark  radiating  veins.  Fruit  nearly  globose  when  ripe,  ^1|^  in.  diam., 
crowned  with  the  base  of  calyx,  blackish,  rough,  and  scurfy,  with 
numerous  elevated  round  white  spots.  The  ripe  fruit  by  hanging  gsts 
yellowish  russet-brown. 

Common  in  many  parts  of  the  Himalaya  from  the  Indus  to  Bhutan,  at  eleva- 
tions between  2500  and  8000  ft.  Occasionallv  cultivated.  Also  in  the  Easia 
hiUs.  Leaves  and  flowers  March,  April ;  fruit  ripcois  Sept-Dea ;  fl.  occa- 
sionally in  autumn.  Hardy  in  England.  20*35  ft.  nigh,  tnink  shor^  rarely 
ezceedmg  5  ft  girth,  crown  oval,  not  veiy  close.  Bark  cbrk-coloured,  with  some 
whitish  snots,  and  shallow  longitudinal  furrows.  Wood  brown,  compact,  fine- 
grained, naid  and  durable,  not  easily  attacked  by  insects.  Walkm^-stickS) 
combs,  tobacco-tubes,  and  various  implements  made  of  it  The  fruit  is  nevei 
eaten,  until  like  a  Medlar  it  is  half  rotten,  and  even  then  is  harsh,  not  sweet 
A  form  with  glabrous  pedicels  and  rotundate  calyx-lobes  from  Kamaon  w 
described  by  Decaisne  (1.  c.  under  P.  Pcuhia)  as  P.  Kufnaoni;  and  another,  with 
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^brescenty  not  verracoee  fmity  from  the  Panjab,  is  figured  on  tab.  8  of  the 
SBzae  work  as  P.  Jacquemontiand, 

3.  P.  ICalns,  linn.;  Hook.  Stnd.  Fl.  125. — Syn.  Mains  communis^  Best; 
Mamt  ¥1  Orient  ii  656.  TAa  Apple-tree.  Vem.  Shewa,  Afg. ;  Shu, 
sho,  eho,  {amru)mn,  seo,  ckunt,  kJiajir,  bmr,  palu,  Pb.,  Himalaya; 
KMu,  Ladak ;  SeOj  seb,  North  India. 

A  mod0rate-«ized  tree^  rarely  exceeding  30  ft ;  extremities,  nnderside 
of  leaves,  and  inflorescence  clothed  with  white  silky  tomentum,  rarely 
glabrous.  Leaves  ovate,  acuminate,  obtusely  serrate;  petiole  about  half  the 
length  of  leaf  or  shorter.  Flowers  white,  tinged  with  red,  in  umbelliform 
coijmbs,  at  the  end  of  short  lateral  leaf-bearing  branchlets.  Stamens 
about  20.  Styles  5,  connate.  Fruit  umbilicate  at  base,  globose,  more  or 
less  depressed,  crowned  with  the  remains  of  the  calyx. 

Indigenous  in  Greede,  Macedonia,  Asia  Minor,  the  Caucasus,  and  Persia. 
Common  in  woods  and  hedges,  and  believed  to  be  wild  in  England,  Ireland,  and 
the  greater  part  of  Central  and  South  Europe.  Apparently  wild  in  the  North- 
West  HimaWa,  between  6000  and  9000  ft  Cultivated  on  account  of  its  fruit 
tfarouffhout  Europe,  temperate  Asia  and  North  America,  and  the  Himalaya, 
aacenmng  to  9000,  in  laA&k  to  11,400  ft  The  apple-tree  is  grown  in  gardens 
in  Sindh,  the  plains  of  tiiie  Panjab,  the  Dekkan,  Tlrhut,  and  Chota  Nagpur,  and 
in  many  places  produces  good  fruit  In  Lower  fiengal  it  blossoms,  but  does  not 
let  frnit  Yi,  Miffch-May  ;  fr.  July-Sept  The  wood  is  used  for  ordinary  pur^ 
poses. 

The  cultiTation  of  the  apple  and  pear  in  Qreece  and  Italy  is  very  old,  and 
there  seems  no  doubt  that  Doth  trees  are  indigenous  in  South  and  C^tral 
Eorope. 

4.  P.  baccata,  Linn. ;  Koch  Dendrologie,  i.  210.  The  Siberian  Crab. — 
Vem.  Baror^  liv^  Ihijoy  Etaar,  Pb.  Him.;  Ban  mehal,  gtoaXam^  N.W.P., 
Eim. 

A  small,  nearly  glabrous  tree,  with  short  trunk  and  a  rounded  crown  of 
dark-green  foliaga  Leaves  elliptic,  acuminate,  sharply  serrate ;  petiole 
longer  than  half  the  leaf.  Flowers  white,  in  umbelliform  corymbs,  on 
long^  slender  peduncles,  at  the  end  of  short  leaf-bearing  branchlets.  Calyx- 
tube  glabrous  or  slightly  pubescent  outside,  urceolate,  limb  spreading, 
with  lanceolate  deciduous  lobes,  as  long  as  calyx-tube  or  longer,  white 
cottony  inside.  Petals  with  dark  veins.  Styles  3-5,  nearly  free,  woolly 
st  the  base.  Fruit  red  or  scarlet,  small,  globose,  umbilicate ;  peduncles 
2-4  times  the  length  of  the  fruit. 

Himalaya,  not  uncommon,  from  near  the  Indus  to  Eamaon,  generally  between 
0000  and  10,000  ft,  in  Piti  to  11,000  ft  Cultivated  occasionally  on  the 
Chenab.  Outside  India  in  Japan  and  Siberia.  Fl.  spring  ;  fr.  Aug.-Nov. 
Haidy  in  Enghmd.  Bark  greyish  brown,  thick,  tougn,  traversed  by  deep 
cracks,  not  unlike  the  bark  of  some  coniferous  trees.  The  fruit  is  small  and 
soar,  but  jralatable,  with  a  true  apple  flavour,  and  is  much  prized  by  the  hill 
people.    Wood  brownish  white,  even,  compact,  fairly  hard. 

5.  P.  Oydonia,  Linn. — Syn.  Oydonia  vulgaris,  Pers.  Boissier  FL 
Orient  iL  656.  Quince,  Yern.  Biki,  North  Lidia ;  Bamtsunt,  bumsuiu, 
Kashmir. 
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Extremities,  ondeTside  of  leaves,  inflorescence,  and  calyx  white-tomen- 
tose.  Leaves  ovate,  obtuse  at  the  base,  entire,  on  short  petioles.  Stipules 
oblong,  obtuse,  glandular-serrate.  Flowers  large,  white,  2  in.  across,  on 
short  peduncles,  solitary,  or  a  few  together  at  the  end  of  short  leaf-bearing 
branchlets.  Calyx-lobes  leafy,  oblong- lanceolate,  glandular-senate,  r&- 
flexed,  longer  than  calyx-tube.  Fruit  pyriform,  clothed  with  grey  or  yel- 
low, woolly  tomentum,  5-celled  ;  cells  cartilaginous,  many-seeded.  Seeds 
covered  with  mucilaginous  pulp. 

The  Quince  is  cultivated  in  Afghanistan,  Beluchistau,  Persia,  Sindh,  the 
Panjab  plains,  and  the  North- West  Himalaya,  ascending  to  5500  ft.,  sdso  in 
Western  Asia  and  Europe.  Wild  or  apparently  wild  in  Greece,  Thracia,  the 
Caucasus,  Armenia,  and  North  Persia (Boissier).  According  to  C.  Koch,  Dendrol. 
i.  220,  the  original  home  of  the  Quince  is  not  known.  Like  other  pomaceous 
trees  and  shriu)8,  it  springs  up  readily  from  self-sown  seed,  and  has  tkus  estab- 
lished itself  in  many  localities.  In  the  Panjab  the  fruit  ripens  in  June  and 
July.    Hardy  in  England. 

6.  P.  AriA,  Ehrh. ;  Hook.  Stud.  Fl.  126.— Syn.  P.  Kumcumentis, 
WalL  ;  P.  t;e8^i^a,Wall. ;  P.  lanata,  Don. ;  Sarbus  Aria,  Crantz ;  Boissier 
FL  Orient,  ii.  658.  Vem.  Oun  pahs,  Afg. ;  Dodo,  chola,  ehUana,m(ttia 
(tang),  paltu^  ban  pala,  kanghi,  tkdnki,  morpTuzl,  marpol,  Ph,  Him.; 
Gallon,  mdidi,  paMu,  banpalti,  N.W.P.,  Kim. 

A  moderate-sized  tree.  Extremities,  inflorescence,  underside  of  leaves^ 
and  calyx  clothed  with  white  woolly  tomentum.  Leaves  3-5  in.  lon^ 
ovate  or  obovate,  coarsely  serrate,  and  generally  lobed,  with  6-12  pair  of 
prominent  lateral  nerves,  each  terminating  in  an  acute  lobe.  Petiole  |-1 
in.  long.  Flowers  white,  odorous,  ^  in.  diam.,  in  terminal  compound 
corymbs.  Fruit  red,  ^1  in.  long,  turbinate,  or  globose,  crowned  wiUi  the 
persistent  calyx-lobes,  2-8-celled,  cells  1 -seeded,  endocarp  brittle. 

Conunon  in  many  parts  of  the  Himalaya,  between  5000  and  10,000  ft,  from 
the  Indus  to  Bhutan.  Also  in  A^hanistan,  Europe,  North  Africa,  Sibeiia,  and 
Western  Asia.  Fl.  Apr.-May ;  fruit  Aug.-Oct.  Branchlets  brown,  with  white 
specks,  larger  branches  often  white,  bark  of  trunk  reddish  or  dark-brown,  with 
snallow,  longitudinal  wrinkles.  The  tree  is  readily  known  by  the  white  nnde^ 
side  of  leaves,  the  abundant  white  blossoms,  and  the  showy  red  fruit  Wood 
light-coloured,  compact.  Fruit  eaten  when  half  rotten.  In  Europe,  F.  Aiiaii 
an  exceedindy  variable  species,  varying  with  undivided,  lobed,  and  pinnatifid 
leaves,  and  divided  by  many  botanists  into  several  species. 

The  common  Medlar,  P.  (Mespilus),  germanicti,  Linn.,  with  epinesoent 
branchlets,  oblong-lanceolate  leaves,  lai^  solitary  white  flowers,  and  5-celled 
fruit,  with  a  bony  endocarp,  the  cells  l-s^ed,  is  wild  in  Western  Asia,  Greece, 
and  Thracia,  naturalised  in  the  rest  of  Europe,  but  has  not  yet  been  found  in 
the  Himalaya. 

7.  P.  nrsina^  Wall. — Vem.  8uUa,  hvlia, 

A  shrub  or  small  tree.  Buds,  inflorescence,  petioles  and  underside  of 
leaflets  along  nerves  hispid  with  long,  generally  rusty  hairs.  Leaves  4-6 
in.  long,  imparipinnate ;  leaflets  S-12  pair,  opposite,  sessile,  oblong,  the 
middle  ones  longer  than  the  upper  and  lower,  1-1^  in.  long,  cuspidate- 
serrate.      Flowers  greenish   white,  unpleasant -smelling,  in  compound 
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ooiymbs,  tenninal,  and  from  the  axils  of  the  uppermost  leaves,  with  long 
linear,  rastj-pilose  bracts.  Calyx  cup-shaped,  glabrous,  cleft  half-way 
into  acute,  triangular  segments.  Petals  rusty-yillous  when  young.  Ovary 
Laiiy ;  styles  2-5,  thick.  Fruit  ovoid,  globose  or  turbinate,  ^  in.  diam. 
or  less,  crowned  with  the  pendstent  calyx-lobes,  bluish  when  ripe.  (A 
Tariety  with  white  fruit  recorded  frnm  Kamaon  and  LahouL) 

Himalaya  not  uncommon,  between  6000  and  11,000,  at  times  12,000  ft,  from 
Indus  to  Sikkim.  FI.  June,  July.  Attains  20  ft.,  in  habit  most  like  the  moun- 
tain-ash. 

P,  AueupartOf  Qsartn.,  the  Mountain-ash  of  Europe  and  Korth  Asia,  with  6-8 
pair  of  leaflets,  and  scarlet  fruit ;  and  F,  SorbuSy  Gkertn.,  the  Seivice-tree,  of 
South  Eoro^  and  Western  Asia,  with  glabrous,  glutinous  buds,  and  larger 
pjiifonn  frmt, — are  nearly  related  to  this  species.  P,  foliolosa,  Wall.  PL  As. 
lar.  t,  189,  also  belong  to  the  same  sub-genus  Sorbus ;  it  is  a  shrub  with 
elongated  almost  twining  branches,  brancnlets  and  petioles  woolly,  leaflets 
entire,  only  serrated  at  the  apex,  and  small  red  fruit  Nepal,  Sikkim,  Bhutan, 
8000-9000  a  elevation.    FL  May. 

6.  CBATJEQirS,  Linn. 

Shmbs  or  small  trees,  often  spiny,  with  simple,  lobed  or  pinnatifid 
leaves  and  deciduous  stipules.  Flowers  white  or  red,  in  terminal  corym- 
bose cymes,  with  caducous  bracts.  Calyx-tube  urceolate  or  campanulate, 
month  contracted ;  lobes  5.  Petals  5,  inserted  at  the  mouth  of  the  calyx. 
Stamens  many.  Carpels  1-5,  adnate  below  to  the  calyx-tube  ;  styles  1-5, 
Btignia  truncate,  ovules  2  in  each  celL  Fruit  ovoid  or  globose,  with  a 
bony  1-5-ceIled  stone,  or  with  6  bony  1-  rarely  2-8eeded  stone& 

Leares  deeply  piimatifid  .     1.  (7.  Oxffoeantha, 

LeaTea  oblong,  crenate  .  .    2.  C  Pyraeantha, 

1.  0.  Oxyacantha,*  linn.;  Hook.  Stud.  FL  127.  Hawthom^  white- 
thank — ^Vem.  Ming,  ringo,  ramnia^  jnngyai,  phinddky  patdkhatiy  Pb. ; 
BanrMnJliy  sur  stnjH,  Jhelam. 

A  small  tree,  branchlets  spinescent,  leaves  pinnatifid,  segments  2-3 
pur,  oblong,  lobed  or  dentate,  petiole  half  the  length  of  leaf  or  less. 
Stipnles  large,  leafy,  &lcate  or  semicordate.  Cymes  corymbose,  many- 
flowered.  Flowers  white,  carpels  1-2.  Pedicels,  calyx-tube,  and  segments, 
u  well  as  the  young  fruit,  with  long  thin,  soft  white  hairs.  Fruit  ovoid 
or  snbglobose,  ^brous,  red,  rarely  yellow  when  ripe,  with  a  hard  bony 
l-2^»]led  nut 

Korth-West  Himalaya  from  Indus  to  Bavi,  between  6500  and  9300  ft. ;  also 
in  Afghanistan,  Western  Asia,  Siberia,  and  Europe.  Cultivated  in  Afghanistan 
(Bab^s  tomb,  Kabid ;  Mahomed's  tomb,  Qha23ii),  and  near  villages  in  the 
North-West  Himalaya.  Fl.  June,  July;  fr.  Sept.-Oct  Attains  26-30  ft.,  with 
a  rounded  moderate-sized  head.  Trunk  short,  erect,  3-4  ft.  girth,  dark  ash- 
ooloored.  rou^h,  wood  close-grained.  Cultivated  on  accoimt  of  its  flowers  and 
the  edible  fruit,  wlueh  is  much  bNctter  than  that  of  the  European  hawthorn. 

By  many  botanists  the  European  hawthorn  is  conmionly  divided  into  2  species 
(sab^.  Bfooker  1.  c:)   I.  C.  monogynOy  Jacq.,  with  1  carpel  and  style,  1  nu^  lan- 

*  I  write  Oxyaeantha  nnd  Piftueantha,  becauae  Linmena  (sp.  plant  683,  685)  treated 
then  words  as  aubstantiTes. 
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ceolate  calrx-segments,  pedmides  and  calyx-tabe  ^ubeacent,  and  deeply  lobed  or 
pinnatifid  leaves ;  and  2.  C-  Oxyacantha^  Jaca.,  with  2-3  carpels  and  styles,  2-3 
nuts,  calyx-s^^ents  triangular,  peduncles  and  calyx-tube  glabrous,  leaves  den- 
tate, with  3  shallow  lobes  at  the  top,  flowering  a  fortnight  earlier.  The  Indian 
specimens  approach  more  to  G.  moriogynat  and  are  referred  to  it  by  BoiBidei  1. 
c  664.  In  England  there  are  intermediate  forms  between  the  2  sub-species, 
though  in  nursery-grounds  the  seed  of  C.  monogvna  is  not  known  to  produce 
plants  of  the  other  form  (Syme  EngL  Bot.  iiL  238). 

2.  0.  Pyracantha,  Persoon. — Syn.  C.  crenulata,  Roxb.  Fl.  Ind.  ii. 
509  ;  Bot  Reg.  30 1. 52.  Cotoneaster  Pyracantha  and  0.  crenuUUa,  Koch 
1.  c  175. — ^Vem.  Oingdru,  gidnru,  N.W.P. 

A  large  shrub,  or  small,  much -branched,  stiff-branched  tree,  with  spines- 
cent  branchlets,  glabrous,  the  youngest  branchlets  sometimes  pubescent. 
Leaves  glabrous,  shining,  coriaceous,  linear-oblong,  1-2  in.  long,  nairowed 
into  a  short  mai^ginate  petiole,  crenate,  generally  approximate  on  shoit 
lateral  branchlets.  Stipules  deciduous.  Flowers  white,  numerous,  smaller 
than  those  of  O.  Oxyaeantha,  in  short  compound  cymes.  Caipels  5. 
Fruit  nearly  globose,  less  than  ^  in.  diam.,  orange  or  vermilion. 

Himalaya  5000-7000  ft.,  from  Sutlej  to  Bhutan.  In  Eamaon  as  low  down  as 
2500  ft  CSaucasus,  Western  Asia,  and  South  Europe.  Eveivreen ;  fl.  April-Maj; 
fruit  ripens  July,  Aug.  Hardy  in  England.  Thtf  western  lorm,  0-  Pyraeama, 
has  scarlet  fruit,  but  there  seems  to  be  no  other  difference  sufl&ciently  important 
to  maintain  the  two  as  separate  species. 

Photinia  dtibia,  LindL  Trans,  Linn.  Soc  xiii  t  10,  is  an  evermen  shrub  or 
tree,  with  coriaceous,  crenate,  prominently  penniveined  leaves,  and  white  flowers 
in  terminal  panicles.  The  fruit  is  an  ovoid  berry,  crowned  with  the  persistent 
calyx,  1-5-ceiled,  endocarp  and  dissepiments  thin.  East  Bengal  and  mrma,ha8 
not  been  found  in  the  N.W.  Himalaya.  What  Madden  mentions  under  this 
name  is  Stranvcesia  glaticeseena,  LindL 

7.  COTOKEASTEB,  Medicus. 

Shrubs  or  small  trees,  with  alternate,  coriaceous,  generally  entire,  oftep 
downy  leaves  and  deciduous  stipules.  Flowers  small,  white  or  pink,  soli- 
tary or  in  few-  or  many-flowered  axillary  or  terminal  corymbose  cymea. 
Calyx-segments  5,  short,  persistent  Petals  5.  Stamens  many,  inserted 
at  the  mouth  of  calyx.  Carpels  2-5,  adnate  wholly,  or  by  their  backs 
only  to  the  calyx-tube ;  styles  2-5,  free ;  stigma  truncate ;  ovules  2  in 
each  cell,  erect.     Fruit  small,  with  2-5  bony  1-seeded  stones. 

Leaves  deciduous,  soft-pubescent 
Leaves  oblong  or  ovate  ;  flowers  numerous  in  spreading  com- 
pound pedunculate  cymes 1.  C7.  hadUariL 

Leaves  ovate-lanceolate ;  flowers  6-10,  in  short  compact  cymes    2.  C,  aamimUa. 
Leaves  more  or  less  persistent,  obovate  or  rotundate,  with  white 
woolly  tomentum  beneath;  flowers  in  short  few-flowered 

cymes 8.  C.  nummulana, 

liCaves  evergreen,  flowers  solitary 4.  C  nUenpkyU^ 

1.  0.  bacillaxia,  Wall— Syn.  C.  obtusa,  Wall,  and  0.  ajfinis,  lindl 
Vem.  Ely  riu,  lin,  ZtZn,  rau,  rduna  res,  rish^  Pb.  Him. ;  Ruinsh,  Jaonsar 
Bawur. 
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A  laige  deciduous  shrub  ot  small  tree,  with  oyate  or  obovate-oblong 
leaves,  1-3  in.  long,  entire,  soft-pubescent  or  tomentose  beneath  ;  stipules 
sabulate,  early  caducous.  Flowers  white,  ^  in.  across,  in  pedunculate, 
spreading,  compound,  many-flowered  cymes,  at  the  end  of  short  leaf-bear- 
ing branchlets.  Fruit  numerous,  sub-globose,  dark  brown,  on  slender 
pedicels,  in  large  spreading  bunches. 

Waziiistaii,  4000-8300  ft ;  Salt  range,  1600-2500  ft. ;  N.W.  Himalaya,  from 
Indus  to  the  Saida.  at  6000-10,000  ft  Sikkim,  Bhutan.  Fl.  May,  June.  Wood 
white,  strong,  elastic ;  used  for  walking-sticks  in  the  N.W.  Himalaya.  Hardy 
inlWland. 

CfriffidOf  Wall. ;  Bot  Reg.  1. 1229,  with  oblong-lanceolate  leaves  and  bright 
scarlet  fruit  Nepal,  Sikkim.  Is  nearly  allied  to  this  sp.,  and  perhaps  not 
specifically  distinct 

2.  0.  acuminata,  LindL  Trans.  Linn.  Soc.  xiii.  t  9,  p.  101. — Vem. 
Ridf  rduns,  ruinsh, 

A  deciduous  shrub,  with  fasciculate,  ovate-lanceolate^  siibcoriaceous 
leaves,  entire,  1-2  in.  long ;  extremities  and  yotm^.teaivea  with  soft  silky 
bails.  Stipides  subulate,  ciliate.  Flowers  whitQ^f  in.  across,  in  compact 
cymes  with  2-10  flowers,  at  the  end  of  shoist'  leaf-bearing  branchlets. 
Calys  turbinate,  glabrous  qi  with  long  white  soft  hairs  ;  segments  short, 
rounded  or  acute,  often  fringed  with  soft  white  hairs.  Fruit  subcylin- 
drical  or  turbinate,  thicker  at  top,  \  in.  long  (red  when  ripe,  cult,  at  Kew). 

Himalaya,  Bias  to  Sikkim,  4600-10,000  ft.  FL  May- July.  Wood  white ; 
^i^alking-sticks  are  made  of  it  on  the  Deoban  range,  in  Jaonsar  Bawur,  and  ex- 
ported to  the  plains.    Hardy  in  England. 

3.  0.  nummularia,  FiscL  et  Meyer ;  Boissier  Fl.  Orient  ii.  666. 

A  shrub  or  small  tree,  nearly  evergreen,  with  obovate,  rotundate,  or 
broad-elliptic  leaves,  }-l  in.  long,  obtuse,  retuse,  or  mucronate,  densely 
doihed  beneath  with  white  woolly  tomentum.  Flowers  white  or  pink, 
\  in.  across,  in  short,  nearly  sessile,  few-flowered  cymes  at  the  end  of 
short  leaf-bearing  branchlets.  Calyx  and  pedicels  densely  white  tomen- 
tose.   Fruit  black. 

Afghanistan,  Beluchistan,  N.W.  Himalaya  from  the  Indus  to  Bhutan,  6000- 
11/K)0  ft.  Also  on  the  Caucasus,  in  the  Crimea,  Armenia,  and  Syria.  FL  April, 
^y.    Hardy  in  England. 

A  sp.  of  CotoneaUery  with  glabrous  calyx,  larger  flowers  in  pedunculate 
<7mes,  pubescent  pedicels,  is  found  in  Hazara,  Kashmir,  and  the  arid  tracts  of 
the  inner  Himalaya  (Piti,  Lahoul),  and  is  probably  the  same  as  the  common 
Somp^  species,  &.  vulgaris,  LindL,  Hook  Stud.  fl.  127.  which  is  also  known 
^m  Siberia  and  Tibet.    The  fruit  of  the  European  shrub  is  red,  rarely  black . 

4.  0.  microphylla^  Wall.;  Bot.  Reg.  t  1114.  — Vem.  Khmis^  luni, 
Kashmir ;  Oarriy  Kamaon. 

An  erect  or  prostrate  evergreen  shrub,  with  small,  coriaceous,  glossy 
^k-green,  obovate  or  cuneate-oblong  leaves,  solitary,  large,  snow-white 
flowers,  nearly  ^  in.  across,  and  scarlet  fruit. 

Common  in  the  Himalaya  from  Kashmir  to  Bhutan,  5000-11,000  ft  Fl.  May, 
Jone.  Used  in  Kashmir  for  making  baskets.   The  ripe  fruit  is  sweet.  (J.  L.  S.) 

O 
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Thifi  small  ehowy  shrub  is  hardy  in  England,  and  is  cuItiTated  in  a  great 
variety  of  forms,  some  of  which  have  been  described  and  figured  as  distinct 
species  (C7.  thyinasfoliay  conpestOy  Saunders  Refugium  Botanicum,  t  50,  51). 

(7.  buxifoUaj  Wall. ;  Wight  Ic.  t  992,  with  3-flowered  peduncles,  and  ovate 
leaves,  from  Eamaon,  and  the  Nilgiris  and  Pulneys,  is  closely  allied  to  C. 
nUcrophylla,  On  the  Nilgiris  and  Pulneys  this  is  a  very  rigid  ramous  ehmb  or 
small  tree ;  the  wood  is  dense  and  elastic,  and  clube  are  nuide  of  it  (Bedd.  Fl. 
Sylv.  Manual,  p.  98). 

8.  STBAJTVJBSIA,  Lindl. 

A  tree,  with,  alternate,  simple,  serrulate,  coriaceous  evergreen  leaves  and 
flowers  in  large  corymbose  cymes.  Calyx-tube  campanulate,  base  semiad- 
nate  to  the  ovary,  with  5  short,  erect,  persistent  segments.  Petals  5, 
sessile,  pilose  at  base.  Stamens  20 ;  filaments  subulate,  inserted  in  the 
mouth  of  calyx.  Ovary  villose,  half  £ree,  5-celled,  2  ovules  in  each  cell ; 
styles  5,  connate  half-way  up,  stigma  reniform.  Fruit  a  fleshy  drape, 
including  a  5-celled,  5-valved  capsule ;  dehiscing  loculicidally,  the  cnis- 
taceous  valves  separating  from  each  other  and  &om  the  axis,  the  dissepi- 
ments remaining  attached  to  the  inner  face  of  the  valves. 

1.  8.  glancescens,  lindL  Bot.  Beg.  t.  1956. — Syn.  GraUBgus  gUeu/ca^ 
WalL     Vem.  Chmiehaly  sund,  Elamaon. 

A  small  evergreen  tree,  with  lanceolate  leaves  4-6  in.  long,  ^glabrons 
above,  pale  beneath,  and  pubescent  along  the  middle  nerve.  FloweiB 
white,  ^  in.  across.     Calyx  white-tomentoseL 

Himalaya,  outer  ranges,  Garhwal,  Eamaon  (woods  and  ravines,  associated  with 
Qtiercus,  Andromeda,  Myricd,  and  Symplocos),  Nepal,  generally  between  3000 
and  4000  ft.,  ascends  to  8000  ft.  EaAia  hills.  FL  Api^,  June.  Fr.  Sept,  Oct 
Very  tender  in  England.  20  ft  high,  trunk  short,  crown  close,  rounded,  dark 
green.    Wood  dull  reddish-brown,  nne-grained,  hard. 
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Trees,  shrubs,  or  herbs;  flowers  regular,  generally  bisexual.  Calyx 
free,  or  adnate  to  ovary,  5-lobed,  rarely  4-12-lobed,  valvate  or  imbricate 
in  bud.  Petals  5,  rarely  4  or  none,  imbricate  or  valvate  in  bud.  Stamens 
as  many  as  petals,  or  double  their  number,  free  ;  anthers  dorsifixed,  con- 
nective frequently  glandular  at  the  back.  Disc  tumid,  annular  or  glan- 
dular. Carpels  2  or  more,  usually  connate  into  a  2-  rarely  1-ceUed  ovaiy ; 
styles  as  many  as  cells,  free  or  united ;  stigmas  capitellate ;  ovules  many, 
placentae  attached  to  the  inner  angle;  parietal  in  the  l-ceUed  ovariea 
Fruit  a  1-3-ceUed  berry  or  capsule,  or  of  2  or  more  many-seeded  follicles. 
Seeds  small ;  embryo  minute,  in  a  copious,  fleshy  or  homy  albumen.-- 
Gen.  PI.  i  629 ;  Eoyle  DL  215  {FhiladdphecE),  225  (GfroseulariecB,  8m- 
fragece) ;  Wight  DL  ii.  50. 

Leaves  opposite. 
Stamens  8-10;  flowers  in  temdnal  corymbs;  outer  flowers 

large,  sterile 1.  Hvdbakgsa. 

Stamens  10 ;  capsule  globose,  separating  into  8-5  distinct 

cocci 2.  Dbutwa. 

Stamens  numerous ;  capsule  turbinate,  dehiscing  locuUcidaUy      3.  'Pbtlahelpbvs, 
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Leares  alternate. 
Flowers  ntunerona,  in  long  racemes ;  fruit  ft  2-celled  capsule, 

free 4.  Itea. 

Flowers  axillary,  or  in  short  racemes ;  fruit  a  beny,  inferior, 

crowned  by  the  remains  of  calyx 5.  Ribes. 

1.  HYDBANQEA,  Linn. 

Erect  or  dimbing  shrubs  or  trees.  Leaves  opposite,  petiolate,  exstipu- 
lata  Flowers  in  terminal  corymbs  with  deciduous  bracts,  the  outer 
flowers  often  sterile  and  larger  than  the  fertile  inner  flowers.  Calyx-tube 
adsate  to  the  ovary,  turbinate  or  hemispherical ;  limb  truncate  or  4-5- 
dentate.  Petals  4-5,  valvate.  Sterile  flowers  apetalous,  but  calyx-limb 
with  4-5  laige  petaloid  veined  segments.  Stamens  8-10,  inserted  at  the 
base  of  an  epigynous  disc,  filaments  filiform,  anthers  short.  Ovary  in- 
ferior, more  o^  less  incompletely  2-4-celled ;  styles  2-4,  free  or  connate  at 
the  base ;  ovules  very  numerous.  Fruit  a  membranous  capsule,  crowned 
by  the  calyx-limb,  and  the  persistent  styles,  2-4-celled,  dehiscent  at  the  top 
between  the  styles,  many-seeded.  Seeds  minute,  with  a  membranous 
testa ;  embryo  in  fleshy  albumen. 

1.  H.  altiadma,  Wall  Tent.  Fl.  Nep.  t  50. 

A  large  climbing  shrub,  glabrous,  with  loose,  grey  or  brown,  membran- 
ons,  shining  bark,  peeling  off  in  long  rolls  like  that  of  the  birch.  Leaves 
ovate,  acuminate,  dentate,  4-6  in.  long ;  petiole  1-2  in. ;  main  lateral 
nerves  6-8  on  either  side  of  midrib.  Flowers  whitish,  calyx-segments  of 
sterfle  flowers  ^  in.  long,  obovate. 

Himalaya,  5000^10,000  ft  in  shady  forests  from  Sutl^  (Nagkanda,  Serahn)  to 
Bhutan.  Fl.  June,  July.  Very  tender  in  England.  &rk  used  as  a  substitute 
forpsper  (T.  Thomson,  Him.  Joum.  47). 

Two  other  species  are  found  in  Eamaon :  ff,  asperaj  Don.,  with  oblong-lanceo- 
late leaves,  sharp  serrate,  grey  tomentose  beneath,  s^les  free  from  tne  base ; 
and  K  vestita,  WdL,  pubeecent,  with  broader  leaves,  and  styles  connate  at  the 


H»  Hortensia,  DC.,  the  common  Hydrangea,  or  Chinese  Guelder  Rase^  from 
China  and  Japan,  is  cultivated  as  an  ornamental  shrub  in  Europe  and  India  on 
acconnt  of  the  splendid  heads  of  sterile  flowers,  which  are  green  at  first,  then 
'ue-coloured  or  blue. 

2.  DBXJTZLA.,  Thunb. 

Shrubs,  pubescent  or  scabrous,  hairs  generally  stellate.  Leaves  and 
branches  opposite.  Leaves  serrate,  exstipulate.  Flowers  white,  corym- 
bose or  axillary.  Galyx-tube  campanulate,  adnate  to  the  ovary ;  limb  6- 
toothed.  PetcJs  5,  induplicate-valvate  or  imbricate  in  bud.  St^ens  10, 
inserted  under  the  edge  of  the  epigynous  disc,  the  alternate  stamens 
longer;  filaments  flat,  often  winged,  terminating  in  two  teeth  at  the 
top;  anthers  didymous,  nearly  globose.  Ovary  inferior,  3-5-celled; 
styles  3-5 ;  ovules  nimierous,  imbricate  on  fleshy  placentae.  Capsule 
globose,  3-5-celled,  separating  septicidally  into  3-5  distinct  cocci,  or  de- 
biting at  the  apex  between  the  styles.  Seeds  numerous ;  testa  mem- 
branous ;  albumen  fleshy. 
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Bough,  with  grey  stellate  pubescence ;  petals  oblong,  pubescent        1.  2).  ttaminea^ 
SmooUi,  with  soft  scattered  stellate  hairs ;  petals  obovate,  smooth     2.  2>.  eorymhoaa, 

1.  D.  staminea,  Brown ;  WalL  PL  As.  rar.  t.  191;  Bot  Keg.  xxxiiL 
t.  13. — ^Vem.  Munetiy  Kamaon. 

A  shrub,  branchlets  and  inflorescence  scabrous  with  grey  stellate 
pubescence.  Leaves  lanceolate  or  ovate-lanceolate,  l-2j^  in.  long,  on  shoit 
petioles,  rough  on  both  sides  with  stellate  pubescence,  grey  beneath. 
Flowers  white,  fragrant,  on  short  trichotomous  panicles,  with  linear 
bracts,  at  the  ends  of  branchlets.  Calyx-teeth  triangular  acute,  somewhat 
shorter  (when  in  flower)  than  the  cup-shaped  tube.  Petals  oblong,  pubes- 
cent outside. 

Himalaya,  5000-8000  ft.,  from  Kashmir  to  Bhutan.  Fl.  May,  June.  Haidy 
in  England.    A  variety  with  larger  flowers  is  Z>.  BrunonianOf  WalL 

2.  D.  corymbosa.  Brown ;  Eoyle  HI.  t.  46,  £  2 ;  Bot.  Beg.  zxvi  t.  5. 

A  shrub,  not  scabrous ;  branchlets  and  leaves  with  scattered,  soft,  stel- 
late hairs  or  scales ;  bark  peeling  off  in  long  shining  roUs.  Leaves  ovate- 
lanceolate,  long-acuminate,  2-5  in.  long,  on  short  petioles.  Flowers  white, 
in  broad,  trichotomous,  corymbose  paoicles,  at  the  ends  of  branchlets ; 
bracts  small,  deciduous.  Calyx-teeth  ovate,  obtuse,  shorter  when  in  flower 
than  the  hemispherical  tube.     Petals  broad-obovate  or  rounded,  glabrous. 

Himalaya,  6000-10,000  ft,  from  Sutlej  to  Bhutan.  FL  May,  June.  Hardy 
in  England. 

3.  PHIIiADELPHXJS,  Litih. 

Shrubs,  often  with  stellate  hairs.  Leaves  and  branches  opposite ;  no 
stipules.  Flowers  white  or  straw-coloured,  axillary  or  corymbose.  Calyx- 
tube  turbinate,  adnate  to  the  ovary,  with  4,  rarely  5  lobes,  valvate  in  bud. 
Petals  4,  rarely  5,  convolute  in  bud.  Stamens  20-40,  inserted  under  the 
edge  of  the  epigynous  disc ;  filaments  subulate  ;  anthers  globose.  Ovary 
3-5-ceUed ;  styles  3-5 ;  ovules  numerous,  imbricate.  Capsule  turbinate,  Z- 
5-celled,  dehiscing  loculicidally.  Seeds  numerous,  testa  membranous, 
reticulate ;  albumen  fleshy. 

1.  P.  coronarius,  Linn. — Syn.  P.  tomeniosua^Wsll;  Eoyle  HL  t.  46  £  1. 

A  shrub,  branchlets  glabrous.  Leaves  ovate,  sometimes  elliptic,  acumi- 
nate, dentate  with  distant  teeth,  clothed  beneath  with  long  soft  white 
hairs,  2-3  in.  long,  on  petioles  ^  in.  long ;  three  pairs  of  main  lateral 
nerves,  two  from  the  base  or  from  near  the  base,  arcuate,  the  innermost 
pair  nearly  meeting  at  the  apex  of  the  leaf,  a  third  pair  generally  half- 
way up  the  mid^b.  Flowers  axillary,  in  short  racemes  at  the  ends  of  the 
branches,  strongly  scented.  Calyx-lobes  pubescent  inside,  ovate,  nearly 
as  long  as  calyx-tube.  Style  deeply  4-  or  5-cleft,  as  long  as  stamens  or 
shorter. 

North-West  Himalava,  Eashtwar  to  Kamaon  6000-10,000  ft,  Sikkim.  FL 
May-July.  Also  in  Japan,  China,  Mantshuria,  the  Caucasus,  and  (indigenous 
or  naturalised)  iu  Central  Europe.  Hardy  in  England.  I  cannot  find  any 
specific  difference  between  the  European  and  Himalayan  shrub.  The  fanner  is 
less  hairy,  and  has  more  elliptic  leaves. 
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4.  ITBA,  Linn. 

Trees  and  shrubs,  with  alternate,  petiolate^  exstipulate  leaves.  Flowers 
small,  white,  in  long,  terminal,  and  axillaiy  simple  racemes.  Calyx-tube 
adnate  at  the  base  to  ovary,  with  5  ovate  or  subulate  persistent  lobes. 
Petak  5,  perigynous,  linear.  Stamens  5,  inserted  under  the  edge  of  a 
perigynou»  disc  ;  anthers  short,  oblong.  Ovary  oblong,  &ee  or  half  free, 
2K»lled;  style  simple,  erect,  persistent,  with  2  furrows.  Capsule  free, 
septicidally  2-valv^  each  valve  terminated  by  half  the  style,  the  stigma 
cohering.  Seeds  numerous  or  few.  Embryo  cylindrical,  in  the  axis  of  a 
scanty  fleshy  albumen* 

1.  I  nutans,  Eoyle. — Yem.  Ldar,  Kaghan ;  Garkath^  Eamaon. 

A  shrub,  leaves  ovate-oblong  or  elliptic-oblong,  acuminate,  sharply  ser- 
iate, 4-6  in.  long,  subcoriaceous,  glabrous  and  shining  above,  pubescent 
or  g^brous  beneath  ;  main  lateral  nerves  5-7  pair,  anastomosing  by  slender, 
closely  parallel,  transverse,  and  by  distinct  intramarginal  veins.  Flowers 
in  fascicles  of  3-5,  on  pedicels  as  long  as  calyx,  in  slender  drooping  racemes 
4-8  in.  long.  Calyx  and  pedicels  pubescent  or  glabrous.  Capsules  re- 
flezed. 

NoTth-West  Himalaya  3000-6000  ft.,  from  Hazara  (rare)  to  Eamaon.  Fl. 
Apr.-July. 

5.  BIBES,  linn. 

Shrubs,  often  armed  with  prickles.  Leaves  alternate,  entire  or  lobed, 
plaited  or  convolute  in  bud.  Stipules  none  or  adnate  to  petiole.  Flowers 
▼hite  red  yellow  or  green,  solitary  or  racemose,  often  unisexual ;  pedi- 
cels bracteate.  Calyx  adnate  to  ovary,  limb  tubular  or  campanulate, 
45-fid,  imbricate  or  subvalvate  in  bud.  Petals  small,  4-5.  Stamens  as 
many  as,  and  inserted  with  petals  in  the  throat  of  the  calyx.  Ovary  infe- 
rior, 1-celled ;  styles  2 ;  ovules  few  or  many,  on  2  slender  parietal  placentaB. 
Seny  ovoid  or  globose,  1-celled,  with  few  or  many  seeds.  Seeds  horizontal ; 
testa  with  a  gelatinous  coat;  albumen  adhering  to  the  testa;  embryo 
minute. 

Armed ;  peduncles  1-2  flowered  .  .  .  .  .    1.  R,  Orostularia. 

Unumed  ;  flowers  racemose  unisexual ;  racemes  erect ;  calyx- 
limb  short,  flat. 
Pubescent  and  viscid  with  stipitate  glands  ;   leaves  nearly 

orbicular  with  obtuse  lobes  .  .  .  ,    2,  R  orierUaU. 

Nearly  glabrous ;  leaves  with  large  acute  or  acuminate  lobes  .     8.  JL  glaciale. 
UnaiuRd ;  flowers  racemose  bisexual,  racemes  drooping ;  calyx- 
limb  campanulate. 
Leaves  glandular,  dotted  beneath  ;  bracts  minute        .  ,     L  R  nigruTn, 

Leaves  eglandular ;  bracts  ovate  .  .  .  .    6,  R.  rubrum. 

1.  B.  GroBsalaria,  linn. ;  Wall,  in  Fl.  Ind.,  ed.  Carey,  iL  515 ;  Hook. 
Stud.  FL  134.— Syn.  R  Hima2en8e,  Eoyle.  R.  cdpestrey  Wall. ;  Jacq. 
Voy.  Bot.  t.  75.  Gooseberry.  (Krusbdr^  Swed.;  Groaeilhf  Yr, ;  Krushouh 
^ik,  Buss. ;  Kratiabeere,  Graselbeere,  local  German  names,  seem  all  to 
bare  the  same  origin,  and  Grosstdaria  is  derived  from  them.)  Yem. 
P^,  ptttkchOf  kdfuif  tetta^  anddnch^  Upper  Chenab  and  Lahoul. 
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A  small  pubescent  shrub,  armed  with  1-3  spines  under  the  leaf-buds, 
and  often  with  smaller  scattered  prickles.  Leaves  fasciculate  on  short 
lateral  branchlets,  nearly  orbicular,  3-5-lobed,  1  in.  diam. ;  lobes  irregularly 
crenate.  Flowers  solitary  or  twin,  greenish,  drooping^  on  short,  pubescent, 
1-3-bracteate  peduncles.     Berries  glandular-hairy. 

Southern  flank  of  Safedkoh  8000-12,000  ft.  Arid  tracts  of  the  inner  Kma- 
laya,  from  the  Indus  to  Kamaon,  between  8000  and  11,500  ft.  Kaghan,  Lahonl, 
Eunawar,  Niti,  Europe  (in  Norway  to  near  the  63d  degree  N.  latX  North  Africa, 
Armenia,  Caucasus.  FL  spring  ;  fniit  ripe  Sept.-Oct,  small  and  sour.  Lin- 
nseus  established  two  species  :  R.  Grossularuiy  with  glandular  hairy  fruity 
R,  Uva  crispa,  with  the  ripe  fruit  glabroas.  Both  are  cultivated  in  numerous 
varieties  throughout  Europe ;  they  are,  however,  now  commonly  united  into  one 
species. 

2.  B.  orientale,  Poiret;  Boissier  FL  Orient,  ii.  817. — Syn.  E.  Xepto- 
stachyumf  D^®.  in  Jacq.  Voy.  Bot.  t.  76.  R.  villosum,  WalL  in  Fl.  Ind.,  ed. 
Carey,  ii.  514.  R.  glandvlosum,  Thoms.  West  Him.  104.  Yem.  Choal' 
dakh,  Tcaghdkj  Kaghan;  Nangke^  nydiy  phuldnch  (the  firuit  nyangha\ 
Chenab ;  AshMa,  ashutar^  Ladak ;  Yange,  Piti. 

A  small  shrub,  unarmed,  pubescent  with  short  hairs,  and  viscid  all  over 
with  numerous,  yellow  or  brown  stipitate  glands.  Leaves  generally  fasci- 
culate ;  branchlets  marked  with  the  scars  of  bud-scales  and  leaves.  Leaves 
nearly  orbicular,  with  cordate  or  rounded  base,  3-  rarely  5-lobed,  crenate- 
dentate,  greyish  brown  beneath ;  basal  nerves  3  or  5,  with  few  lateral 
nerves.  Flowers  unisexual,  dioicous,  in  erect  racemes,  with  linear  or  ob- 
long, concave,  ciliate,  deciduous  bracts,  somewhat  longer  than  pedicel& 
Male  racemes  with  many,  female  with  few  flowers.  Calyx  flat,  cup-shaped ; 
segments  ovate,  obtuse,  much  longer  than  the  small  obovate  petals.  Fila- 
ments short,  not  exceeding  anthers.  Berry  red  or  yellow  when  ripe,  with 
scattered  glandular  hairs,  ^  in.  long  or  less,  with  about  10  seeds. 

Safedkoh  8000-10,000  ft.  Arid  tracts'  of  inner  Himalaya,  between  6500  (on 
the  Indus,  T.  Thomson)and  14,000  ft.,  from  the  Indus  to  Nepal.  Tibet.  Afghan- 
istan (Griff.)  Persia.  Kurdistan,  Caucasus,  Armenia,  Syria  (Hermon,  Lebajion)^ 
I  follow  Earl  Koch,  DendroL  656,  and  Boissier  1.  c,  in  uniting  under  one  species 
the  West  Asiatic  and  Himalayan  plant,  as  I  find  no  specific  difference.  FL 
April-June  ;  fruit  ripe  Oct.,  mawkish  sweet. 

3.  B.  gladale,  WalL  in  Roxb.  FL  Ind.,  ed.  Carey,  ii  513. — Syn. 
R.  acuminatum^  WalL 

An  erect,  unarmed  shrub,  glabrous  or  slightly  pubescent ;  branches 
with  brown,  shining,  perfectly  smooth  cuticle,  peeling  off  in  long  strips 
or  rolls.  Leaves  1-3  in.  long,  3-  sometimes  5-lobed,  lobes  acute  or  acumi- 
nate, more  or  less  deeply  cut,  the  subdivisions  serrate,  basal  nerves  3-5, 
the  midrib  with  2-4  pairs  of  main  lateral  nerves ;  glabrous  or  pubescent 
beneath  along  the  nerves,  occasionally  with  scattered  sessile  or  stipitate 
glands.  Flowers  green  (WaU.),  fuscous  (H.  &  Th.),  in  pubescent  and 
glandular  racemes,  2-3  in.  long,  erect  when  in  flower,  drooping  when  in 
fruit ;  bracts  linear-oblong,  longer  than  pedicels,  nearly  as  long  as  flowers. 
Berry  round,  smooth,  red,  (black?),  as  large  as  a  common  red  currant,  sour 
and  astringent 
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Himalaja  at  high  elevations,  7000-11,000  ft,  from  KaahTnir  to  Bhutan. 
FL  May.    Hardy  in  England. 

4.  B.  nignun,  Linn. ;  Hook.  Stud.  FL  134 ;  Hooker  &  Thomson,  Prsd- 
cuisoies  ad  FL  Ind.  in  Joum.  Linn.  Soc.  iL  88.     Black  Currant. 

An  erect  unarmed  shrub ;  calyx  and  underside  of  leaves  with  round, 
sessile,  yellow  glands ;  petioles  and  racemes  pubescent.  Leaves  somewhat 
longer  than  broad,  with  cordate  base,  3-  rarely  5-lobed ;  lobes  triangular, 
acute,  serrate,  2-3  in.  long;  basal  nerves  3,  each  with  24  pair  of  main  lateral 
nerves.  Petioles  as  long  as  leaf,  with  a  broad  winged  base.  Bacemes 
slender,  few-flowered,  drooping;  bracts  minute,  much  shorter  than  pediceL 
Benies  ^  in.  diam.,  globose,  black  (in  gardens  in  Europe  also  white  and 
purple),  with  a  strong  aromatic  smell  and  taste. 

Kashmir  (5000-11,000  ft),  Eunawar  (7000-12,000  fL),  Garhwal  andKamaon, 
vem.  papar  (6000-10,000  ft),  J.  L.  S.  Europe,  Siberia,  Dahuria.  FL  July; 
fruit  npe  Aug.-Sept. 

5.  B.  rabmin,  Linn. ;  Hook.  Stud.  FL  134. — Syn.  R  Himdlense,  Dne. 
in  Jaoq.  Yoy.  £ot  t.  77.  Yem.  Chcdlddkhf  Khagan;  Bode^  muradhy  ndbar^ 
ndbre^  Chenab. 

An  erect  unarmed  shrub,  without  glands.  Petioles  and  racemes  pubes- 
cent. Leaves  glabrous  or  pubescent,  often  with  long  scattered  hairs,  as 
broad  as  long,  with  cordate  base,  3-  rarely  5-lobed;  lobes  ovate-triangular, 
crenate,  basal  nerves  3  or  5,  the  3  inner  penniveined,  with  3-5  pair  of 
main  lateral  nerves.  Petioles  as  long  as  or  longer  than  leaves,  with 
a  broad,  membranous,  often  ciliated  base.  Bacemes  many-flowered, 
drooping ;  bracts  ovate,  shorter  than  or  as  long  as  pediceL  Berries  ^  in. 
diam.,  globose,  red,  acid  (sweet  insipid,  Jacquemont). 

Himalaya  between  5000  and  12,000  ft,  both  in  the  outer  moister  region 
and  the  inner  arid  tracts.  The  red  currant  is  indigenous  in  Europe,  in  Siberia, 
as  far  as  Eamtchatka,  and  in  North  America.  Red  and  white  vaneties  are  cul- 
tivated in  gardens  in  Europe.  In  Lahoul  the  berries  {niangha),  are  yellow  when 
unripe,  black  but  with  the  taste  of  red  currants  when  ripe  (Jceschke).  The 
Lahoul  specimens  have  laige  flowers,  with  a  deep  campanulate  calyx,  the  lobes 
of  which  are  ciliate.  I  follow  Hooker  and  Hiomson,  L  c.  89,  in  referring  B. 
HiamaUruef  Dx^.,  to  R,  rubrum,  L.;  but  the  matter  seems  to  demand  farther 
inquiry. 

ordbb  xxxiy.  hahamelidhs:. 

Shrubs  and  trees,  with  petiolate  leaves,  and  persistent  or  deciduous 
stipules.  Flowers  unisexual  or  bisexual.  Calyx-tube  more  or  less  adnate 
to  ovary,  limb  truncate  or  lobed.  Petals  4-oo,  occasionally  wanting. 
Stamens  4-  oo,  definite  or  indefinite,  perigynous.  Ovary  consisting  of  2 
carpels,  generally  free  and  rostrate  at  the  top,  2-celled ;  styles  2,  subu- 
late. Fruit  a  2-valved  capsule,  the  carpels  separating  at  the  top,  rostrate 
wUh  persistent  styles.  Seeds  with  a  straight  embryo  in  a  fleshy  albumen. 
—Gen.  PL  L  664 ;  Kpyle  HL  234. 
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1.  PABBOTIA,  C.  A.  Meyei. 

Trees  and  shrubs,  with  large,  decidnous  stipules,  deddnous  cienate 
leaves  and  capitate  flowers,  the  Aower-heads  enclosed  in  large  membran- 
ous bracts.  Calyx  campanulate,  adhering  to  the  base  of  ovary ;  petals 
none.  Stamens  5-15,  perigynous ;  filaments  long,  filiform  ;  antheis  basi- 
fixed,  oblong,  dehiscing  longitudinally.  Ovary  2H3eUed  ;  styles  2  (laiely 
3) ;  one  ovule  in  each  celL 

1.  P.  Jacanemontians,  Decaisne— Tab.  XZVni.-^acq.  Voy.  Bot  i 
82. — Syn.  Fothergilla  involucraia,  Falconer.  Vem.  Pusaer,  jpediora, 
pahuj  po,  IcUlar^  Idrru. 

A  large  deciduous,  gregarious  shrub  or  small  tree,  with  stellate  pabea- 
cence  on  young  branches,  stipules,  calyx,  and  the  underside  of  young 
leaves.  Leaves  orbicular  or  obovate,  obtuse,  penniveined,  the  low^  pair 
of  nerves  from  the  base,  margin  deep-crenate.  Stipules  broadly  oblong, 
as  long  as  petioles  or  longer.  Flower-heads  ovoid,  |  in.  long,  with  about 
20  sessile  flowers,  on  short  thick  stalks,  generally  at  the  end  of  short,  leaf- 
bearing  branchlets,  each  head  enclosed  in  4  large  rotundate  bracts,  mem- 
branous, white,  often  emarginate.  Flowers  bisexual ;  calyx  campanu- 
late ;  limb  thick,  woolly,  truncate  or  with  a  few  linear  lobes.  Stamens 
generally  15,  inserted  inside  the  limb  of  calyx;  anthers  oblong  without 
appendage,  the  cells  dehiscing  laterally  by  2  narrow  longitudinal  valveB, 
opening  like  a  pair  of  folding-doors.  CajMule  woolly,  with  stellate  tomen- 
tum,  girt  by  the  adhering  ciJyx-tube,  2-celled,  the  cells  separating  when 
ripe,  each  cell  with  1  seed  in  a  hard,  homy  endocarp,  which  opens  at  the 
top  in  2  rostrate  valves.     Embryo  oblique  in  copious  albumen. 

North- West  Himalaya  in  many  ^aces,  from  the  Indus  to  the  Ravi,  at  eleya- 
tions  between  2800  ana  8600  fL  Kare  trans-Indus.  QeneraUy  found  on  low 
slopes,  growing  gregariously  in  extensive  thickets,  often  covering  several  acres, 
to  the  exclusion  of  other  shrubs,  and  with  little  or  no  grass  underneath.  The 
stems  are  grouped  in  close  clusters  of  5-6  or  more  togeuier,  15-20  ft  high,  and 
about  15  in.  girth,  with  a  few  divaricate  branches  at  the  top.  Rarely  solitaiy, 
with  a  more  tree-like  habit  FL  March-May ;  fr.  July-Sept  The  foUage  tains 
yellow  before  being  shed. 

Bark  thin,  firm,  dark  brown,  occasionally  light  silverv  ney,  with  many 
specks,  and  transverse,  blotchy,  darker  rings,  not  much  marked,  except  by  smaU 
circular,  elevated,  whitish  spots.  Sapwood  whitish,  heartwood  brown,  cloee, 
compact,  fine-  and  even-jp:ained,  strong,  12-16  rings  per  inch  of  radius.  Highly 
esteemea  for  walking-sticks,  charpoys,  tent-peG;s,  and  rice-pestles,  also  used  for 
bows  (goleil)  for  throwing  pellets  (gol)  of  bakea  earth. 

This  tree  is  valuable  on  account  of  the  toughness  and  pliability  of  its  twigs, 
which  are  used  extensively  for  binding  loads  and  basket-work.  They  are  pre- 
ferred to  all  other  material  for  making  the  twig-bridees  over  the  great  rivers  oi 
the  Panjab  Himalaya.  These  bridges  are  often  300  ft.  long,  and  consist  of  one 
large  rope  to  walk  on,  and  two  smtuler  side  ropes,  one  for  each  hand,  with  much 
smaller  ropes  connecting  the  hand-ropes  with  the  foot-rope.  In  Western  Kash- 
mir, near  Mozuffurabad,  these  ropes  are  made  of  hides,  but  ordinarily  they  are 
twisted  of  twigs  of  Parrotiou  when  it  can  be  got,  mixed  with  GoUmeatter^  Olea, 
and  IncUgo/erat  and  where  these  plants  are  not  attainable,  they  are  made  of  the 
Birch  and  Willow,  The  Parrotia  is  cut  for  this  purpose  at  all  seasons  of  the 
year.  With  frequent  piecemeal  repair  such  bridges  do  not  generally  last  more 
than  three  years. 
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P,  pemca,  C.  A.  Meyer ;  Led.  FL  Boas,  ii  376,  Boissier  FL  Orient.  iL  818, 
which  grows  in  the  low  forests  on  the  sduth  and  south-west  coast  of  the  Caspian 
Sea  (hudj  in  England),  differs  by  long,  apicnlate  anthers,  dehiscing  longitud- 
ioallj  in  the  ordinary  manner. — Oliver  Trans.  Linn.  Soc.  xziii.  459. 

Obdeb  XXKV.   KEIZOPHOREiB. 

Trees  and  shrabs,  geneiallj  glabrous,  with  opposite,  petiolate,  coriaceous, 
entile  leaves.  Stipules  interpetiolar,  early  caducous.  Flowers  generally 
bisexual,  regular.  Calyx  more  or  less  adherent  to  the  ovary,  or  free,  limb 
4-14-toothed  or  -lobed ;  lobes  valvate,  usually  coriaceous  and  persistent 
Petals  as  many  as  calyx-lobes.  Stamens  2-4  times  the  number  of  petals ; 
filaments  firee ;  anthers  2-celled,  dehiscing  longitudinally,  or  with  numer- 
ous cells.  Ovary  2-5-celled,  or  dissepiments  parti^y  suppressed ;  ovules 
mostly  geminate,  collateral,  pendulous ;  style  generally  1  ;  stigma  simple 
or  lobed.  Fruit  coriaceous,  1-celled,  1 -seeded,  indehiscent,  or  3-4-celled, 
and  septicidally  dehiscent— Gen.  PL  L  677 ;  Eoyle  HL  210 ;  Wight  IlL 
1207. 

The  seed  germinates  on  the  tree,  with  a  long  ezserted  radicle 
{Mangrove  trees). 
Onry  adnate  at  the  base  only,  protmding  beyond  the  calyx- 
tabe. 
Calyx  l-merons ;  petals  entire  ;  anthers  moltilocellate,  sab- 
sessile,  ovaiy  2-celled     .  .  .  .1.  Rhizophora. 
Calyx  5-6-ineroiis ;  petals  truncate,  or  bifid,  with  apical  sets ; 

anthers  2-cellea ;  filaments  filiform       .  .  .2.  Gebiovs. 

n  entirely  adnate  to  and  included  in  the  calyx-tnbe,  calyx 
14-meTons ;  petals  bifid,  with  apical  setas  ;  anthers  2- 
celled ;  filaments  filiform  .  .  .  .8.  Bruouisra. 

Tbe  seed  does  not  germinate  on  the  tree ;  calyx-segments  5-8 ; 

petals  5-8 ;  stamens  10-16  .  .4.  Carillia. 

1.  BHIZOPHOBA,  linn. 

Trees  with  stout  branchlets,  marked  with  annular  scars  of  leaves  and 
stipules,  wholly  glabrous.  Stipules  elongate.  Cymes  axillary,  peduncu- 
late, few-  OT  many-jfiowered.  Flowers  coriaceous.  Calyx-tube  short,  sup- 
ported by  confluent  bracts ;  limb  4-lobed ;  lobes  triangular  or  oblong. 
Petals  4,  entire,  edges  generally  with  long  woolly  hairs.  Stamens  8-12, 
perigynous  ;  anthers  sessile  or  nearly  so,  erect,  linear-oblong,  triangular 
in  section,  the  2  inner  faces  multilocellate,  pollen  liberated  by  the  separa- 
tion from  the  inner  &ces  of  a  common  membrane.  Ovary  half-inferior, 
3-oelled  ;  ovules  geminate,  pendulous ;  style  2-  dentate  at  the  top.  Fruit 
coriaceous,  long-exserted,  ovoid  or  conic,  1-celled,  1 -seeded.  Seed  with- 
out albumen ;  cotyledons  conferruminate.  Germination  takes  place  in 
the  fruit  on  the  tree,  the  radicle  protrudes  soon  after  flowering  as  a  long 
cylindrical  body,  thicker  near  the  end,  attains  a  length  of  12  in.  or  more, 
and  at  length  roots  in  the  mud  when  the  fruit  falls. 

1.  B.  mneronatft.  Lam. ;  Wight  Ic.  t.  238. — Syn.  R  Mangle,  Boxb. ; 
FL  Ind.  iL  459.  A  Candelana,  W.  &  A.  Prodr.  310.  Vem.  Kama, 
Sindh ;  BJiara,  Beng. 
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A  moderate-sized  tree,  with  elliptical  leayes,  terminating  in  a  distinct 
mucro  or  narrow  apiculus,  broadly  cuneate,  or  slightly  rounded  at  base ; 
blade  3-5  in«  long,  2-3  in.  broad  ;  midrib  very  prominent  beneath,  attenu- 
ate upwards.  Peduncle  axillary,  compressed,  often  recurved,  longer  than 
petiole,  bearing  lax  few-flowered  dichotomous  cymes.  Flowers  8-androuSy 
sweet-scented;  calyx-segments  triangular;  petals  white,  edges  woolly. 
Fruit  ovoid,  furrowed,  supported  at  the  base  by  the  calyx.  The  radicle 
of  the  seed  germinating  on  the  tree  often  2|  ft.  long. 

Sindh,  tidal  creeks  of  the  estuary  of  the  Indus.  Coasts  and  back-waters  of 
the  peninsula,  Bengal  and  Burma.  A  widely-spread  species  on  the  coasts  of 
Africa,  and  over  the  Indian  Archipelago  to  Australia.  25  ft.  high,  with  a  small 
crown.  Wood  red,  hard,  and  dm^able  ;  the  bark  is  used  for  tanning,  the  fruit 
is  said  to  be  eatable. 

B.  ayiijugata,  Linn.,  a  small  tree,  nearly  related  to  this,  and  frequently 
associated  with  it,  has  narrow  leaves,  short  2-3-flowered  cymes  nearly  aessLLe 
below  the  leaves,  12  stamens,  and  the  radicle  attaining  12-18  inches. 

2.  OBBIOPS,  Amott 

Trees  or  large  shrubs,  whoUy  glabrous.  Flowers  coriaceous.  Calyx- 
tube  short,  supported  by  confluent  bracts;  limb  5-6-partite;  s^^ments 
oblong-lanceolate.  Petals  5-6,  truncate,  or  emarginate.  Stamens  10-12, 
inserted  between  the  divisions  of  a  lobed,  annular  disc  ;  filaments  slender, 
filiform ;  anthers  small,  ovate-oblong,  2-celled,  dehiscing  longitudinally. 
Ovary  half-inferior,  3-celled;  ovules  2  in  each  cell;  style  undivided. 
Fruit  and  germination  as  in  Rhizophora. 

1.  0.  OandoUiana,  Arnott ;  Wight  Ic.  t.  240. — ^Yem.  Kirrarij  ehatiri, 
Sindh. 

A  tall  shrub  or  small  tree,  with  obovate  leaves  2-3  in.  long,  1-2  in. 
broad,  base  cuneate,  apex  broad,  rounded;  midrib  prominent  beneath. 
Peduncles  short,  bracteolate,  and  shortly  2-3-forked  at  the  top.  Flowers 
subsessile,  subcapitate.  Petals  5,  oblong,  truncate,  with  3  clavate  setae, 
base  abruptly  narrowed,  margins  slightly  cohering  below  the  middle. 
Stamens  10,  alternately  shorter. 

Sindh,  mud  forests  at  mouth  of  Indus  and  salt-water  creeks.  Coast  of  penin- 
sula, Indian  Archipelago,  extends  to  Australia,  and  is  found  on  the  east  coast 
of  Africa.  Wood  hard,  durable,  used  for  the  knees  of  boats,  and  for  other  pur- 
poses in  Sindh.    Bark  employed  as  litter  for  cattle. 

Kanddia  RheedUy  W.  &  A.  Prodr.  311,  Wight  IlL  t.  89,  is  a  small  tree,  com- 
mon on  the  western  coast,  also  in  Bengal  and  Burma,  which  may  possibly  be 
found  in  Sindh.  Leaves  oblong,  obtuse  ;  peduncles  axillary,  much  longer  than 
petioles,  2-3-chotomous,  with  4-9  pentamerous  flowers,  petals  narrow,  deciduous, 
thin,  membranous,  bifid,  edge  laciniate,  hairy;  stamens  numerous,  and  an  ob- 
long-conical fruit  much  longer  than  the  calyx-tube. 

3.  BBUQIJIEBA,  Lam. 

Trees  with  the  habit  of  Rhizophora.  Flowers  coriaceous,  solitary  or 
few  together,  on  short,  axillary,  recurved  peduncles,  without  bracts.  Calyx 
ebracteolate,  turbinate,  adnate  at  the  base  to  the  ovary,  the  upper  portion 
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free;  segments  10-15,  thick,  linear.  Petals  as  many,  2-lol)ed.  Stamens 
twice  the  number  of  petals ;  anthers  linear,  2-celled,  mucronat^,  about  as 
long  as  filaments.  Ovary  inferior,  included  in  calyx-tube,  2-4>celled,  with 
2  pendulous  ovules  in  each  cell ;  style  filiform,  with  2-4  minute  stigmatic 
lobes.  Fruit  turbinate,  crowned  by  the  persistent  calyx-lobes.  Grermin- 
ation  as  in  Bkiaophora. 

1.  B.  gynmorhiz%  Lamu;  W.  &  A.  Prodr.  311. — Syn.  B,  Bheedii, 
Blame ;  Wight  Ic.  t  239  A.  EhtzopJiora  gymnorhizay  Eoxb.  FL  llid.  IL 
460 ;  GriE  Ic  t.  645  iv.     Vem.  Kakra,  kankray  Beng. 

^  A  laige  eveigreen  tree,  with  oblong-elliptical,  short-acuminate  leaves 
3-6  in.  long,  1^-2^  in.  broad,  narrowed  into  a  petiole  about  1  in.  long. 
Stipules  oblong,  1-2  in.  long,  very  deciduous.  Flowers  solitary,  about  1 
in.  long.  Calyx  thick  and  rigid,  lobes  usually  about  12,  the  tube  about 
\  the  whole  length.  Petals  shorter  than  calyx,  deeply  2-lobed,  densely 
baiiy  at  the  base ;  margins  induplicate,  more  or  less  hairy  all  the  way 
up ;  setee  usually  1  in  the  notch  and  3-4  at  the  end  of  each  lobe.  Anthers 
embraced  in  pairs  by  the  induplicate  edges  of  the  petals.  Fruit  at  first 
crowned  by  the  calyx-limb,  which  often  falls  off  as  the  radicle  protrudes, 
the  latter  assuming  a  narrow  spindle-shaped  form,  with  about  6  promi- 
nent angles. 

Sindh,  estuary  of  the  Indus.  Coast  of  Peninsula,  Sundarbans.  Indian 
Archipelago.  North  Australia.  Wood  vellowish  brown,  hard  and  durable. 
ThiB  tree  sends  down  numerous  roots  mmx  the  trunk  and  branches,  which 
eventually  raise  the  stem,  so  that  it  appears  divided  before  it  reaches  the  ground. 
Bhizophara  mucroncUa  and  other  Mangroves  do  the  same.  Griffith  Ton  the 
£unily  of  Ihe  Ehizophoreee,  Transactions  of  the  Medical  and  Physical  Society 
of  Calcutta,  viii.  6)  ascribes  the  lifting  up  of  the  stem  to  the  resistance 
vhich  the  roots  meet  at  their  extremities.  Nearly  allied  to  this,  and  probably 
a  variety  only,  is — 

B.  eriopetala,  Wight.  HL  i  p.  210,  Ic.  t  239  B — syn.  B.  parietosa,  Griff.  Ic. 
t  641, — ^with  large  solitary  flowers,  calyx-lobes  8-12,  margin  of  petals  from 
base  to  apex  densel;^  hirsute. 

Three  other  Indian  species  enumerated  in  Wight's  IlL  p.  210,  differ  from 
£.  gymnorkiza  by  smaller  flowers  in  axillary,  pedunculate  ^to  many-flowered 
cymes  ;  they  are  small  glosey  trees  closely  allied  to  each  other,  and  probably 
form  one  species  only.  1.  B.  ccuyophylloideSy  Blume  {Rhiz,  caryophylloides, 
Griff.  Ic.  t.  642).  2.  B.  malahari/lca,  Amott  3.  B,  parviora,  Arnott  (Ehuo- 
phara  parviJhrOj  Roxb.  FL  Ind.  ii.  461). 

4.  CABALLIA,  Eoxb. 

Trees  and  shrubs,  wholly  glabrous,  with  small  flowers  in  pedunculate, 
compact  trichotomous  cymes.  Calyx-tube  campanulate,  produced  beyond 
the  ovary,  with  5-8  short  segments.  Petals  as  many  as  calyx-segments, 
unguiculate,  orbiculate,  serrate  or  laciniate.  Stamens  twice  the  number 
of  petals,  inserted  on  the  crenulate  edge  of  the  disc,  which  clothes  the 
calyx-tube.  Ovary  adnate  to  calyx,  generally  4-celled  ;  ovules  2  in  each 
oelL    Embryo  terete  in  a  copious  albumen. 

1.  a  integexrima,  DC. ;  Bedd.  Fl.  Sylv.  t  193 ;  BentL  Joum.  linn. 
Soc  iii.  74. — Vem.  Manioga^  Burm. 
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A  large  tree,  with  entire,  elliptic  obovate  or  oblong  leayes.  Flowers 
6-8-meroud,  nearly  sessile  in  capitate  cymes ;  petals  white,  orbicular, 
deeply  laciniate,  with  lanceolate  segments. 

Common  in  evergreen  forests  of  South  India,  Burma,  Bengal,  and  the  Eastern 
Hunalaya.  On  the  western  coast  it  extends  to  the  latitude  of  Bombay,  and 
will  probably  be  found  in  the  range  of  this  Flora  either  on  the  Satpuia  hills  or 
in  the  Qorakhpur,  Oudh,  or  Kamaon  forests.  Found  also  in  South  China, 
the  Philippine  islands  and  tropical  Australia.  Timber  reddish  brown,  rather 
brittle,  but  very  ornamental,  with  broad  medullary  rays,  which  show  on  a  ve^ 
tical  section  like  undulating,  broad  irregular  bands,  giving  the  wood  a  beautiful 
mottled  appearance.    Polishes  well. 

C.  Iticida,  Eoxb.  Cor.  PL  t  211 ;  Fl.  Ind.  ii.  481  ;  Wight  Ic.  t.  605,  h  doubt- 
follv  referred  to  (7.  UmceasMia,  Roxb.  by  Bentham,  L  c.  76.  In  Wall,  cat  4880 
C.  Itunda  is  quoted  from  Kamaon. 

Order  XXXYI.    COMBEETACEiE. 

Trees  or  shrabs,  with  simple,  petiolate,  entire  leaves,  without  stipules. 
Flowers  bracteate,  bisexual,  rarely  polygamous.  Calyx-tube  adnate  to  the 
ovary;  limb  4-5  cleft,  generally  campanulate  with  valvate  segments. 
Petals  none,  or  4-5.  Stamens  as  many  as  calyz-eegments,  or  twice  the 
number,  inserted  on  the  limb  or  inside  the  calyx.  Ovary  wholly  adnate 
to  calyx-tube,  1 -celled;  style  simple,  filiform.  Fruit  often  winged  or 
angled,  1-celled  or  l-seeded.  Seed  pendulous,  with  a  coriaceous  or  mem- 
branous testa,  without  albumen.  Embryo  straight,  with  a  small  superior 
radicle,  and  fleshy,  oily,  convolute,  plicate,  or  contortuplicate  cotyledons. 
—Gen.  PL  L  683  ;  Royle  IlL  209 ;  Wight  DL  i.  211. 

Flowers  in  spikes  or  racemes. 
ClimbiDg  shrubs  or  undershmbs,  with  opposite  leaves  .    1.  Cousbxpuu, 

Trees  or  shrabs  wholly  glabrous,  with  alternate  thick  fleshy 

leaves  .  .  .  .  .2.  LuMmrziBA. 

Large  trees,  with  alternate  or  subopposite  leaves ;  fruit  large, 

a  fleshy  drupe,  or  drv,  with  S-7  wings       .  .  .8.  Termin^lu. 

Flowers  in  globose  heads  ;  fruit  smaU,  flat,  imbricated    .  .     4.  ANOOBrssir& 

CcUj/copteris  floribunda,  Lam.  (Getonia  floribundoy  Roxb.  Cor.  PI.  t  87  ;  FL 
Ind.  ii.  428),  is  a  large  climbing  snrub  ;  branchlets,  underside  of  leaves,  inflo^ 
escence,  and  calyx  rusty-pubescent ;  leaves  opposite,  ovate-lanceolate  ;  flowers 
greenish,  in  large  rounded,  terminal  panicles.  Fruit  villous,  ovoid,  l-seeded, 
crowned  with  me  persistent  calyx,  with  5  enlarged,  linear-lanceolate,  mem- 
branous lobes,  1-1  in.  long. — Burma,  Bengal,  South  India,  probably  in  the 
Centr.  Prov.  FL  March-April.  G.  nutans^  Roxb.,  is  probaoly  not  specifi- 
cally different 

^tsqualis  indtcoy  Linn. ;  Roxb.  Fl.  Ind.  ii.  427  ;  Wight  111.  1 92  (Q.  villofOt 
Roxb.,  The  Eanaoon  Creeper), — is  a  large  scandent  shrub  with  showy  flowers, 
first  white,  then  blood-red  or  orange,  in  drooping  racemes.  Calyx-tube  filiform, 
3-4  in.  long,  bearing  at  the  throat  5  elliptic-oblouff  petals.  Fruit  oblong,  Ii 
in.  long,  with  5  sharp  angles  or  wings. — Burma,  Inaian  Archipdago,  grown  in 
gardens  throughout  the  greater  part  of  India.    Fl.  May-Sept 

1.  COMBBETUM,  Linn. 

Shrubs,  generally  climbing,  with  opposite,  rarely  verticillate  petiolate 
membranous  leaves,  and  polygamo-doicous  flowers.      Calyx-tube  cylin- 
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drical  or  44$-angled,  constricted  above  the  ovary,  with  a  campanidate  4-5- 
deft  deciduouB  limb.  Petals  4-5,  small,  inserted  between  the  calyx-lobes. 
Stamens  8  or  10,  biseriate,  with  long  slender  filaments,  and  small  didymous 
anthers.  Ovary  1 -celled,  with  a  subulate  style,  and  2-6  pendulous 
OTules.  Fruit  coriaceous,  often  filled  with  spongy  cellular  tissue,  4-6- 
angled  or  4-6-winged,  1 -seeded. 

1.  0.  decaadram,  Eoxb.  Yl  Ind.  iL  232  ;  Cor.  PL  t.  69.— Syn.  Poivrea 
Boxbwrghii,  DC. ;  W.  &  A.  Prodr.  317.  Vem.  DTioMa,  Chindwara ; 
Punky  Gonda,  Oudh. 

A  large  climbing  shrub ;  young  leaves,  branchlets,  and  inflorescence 
clothed  with  soft  silky  pubescence.  Leaves  glabrous,  opposite,  elliptic- 
oblong,  acuminate,  about  6  in.  long  on  short  petioles,  with  6-8  main 
lateral  arcuate  nerves  on  either  side  of  midrib,  flowers  pentamerous  and 
decandrous,  on  numerous  cylindrical,  terminal,  and  lateral  bracteate 
spikes,  forming  a  long  panicle,  the  floial-leaves  coloured.  Bracts  as  well 
as  peduncles  and  calyx  clothed  with  soft  ferruginous  hairs.  Fruit  1  in. 
long,  with  5  equal  broad  obtuse  membranous  wings. 

Common  in  Bengal,  Behar,  South  India,  Oudh,  Eamaon,  and  the  Central 
Provinces,  chiefly  in  op^nungle.    FL  Feb.-March  ;  fruit  June. 

C.  nanumf  Hamilt ;  Wall.  Cat  3994,  is  a  small  underahrub,  vem.  Pharsiay 
Kunaon,  perfectly  glabrous,  with  a  thick  woody  prostrate  stem.  Common  in 
gnas-lands  of  the  Doons,  Siwaliks,  and  sub-Himalay^an  tract,  from  the  Jumna 
to  SUddm,  in  the  Oudh  forests,  in  Behar,  and  the  (Jentnd  Provinces.    Flowers 

tin.  long  to  end  of  stamens,  in  terminal  and  azUlary  spikes,  bracts  deciduous, 
iveB  opposite,  broad-obovate,  2-4  in.  long,  with  3-4  pair  of  main  lateral  arcu- 
ate nerves.  The  leaf-  and  flower-bearing  stems  are  burnt  down  annually  to  the 
loot  by  the  flies.    FL  March,  ApriL 

2.  LXJMNITZEBA,  Willd. 

Trees  or  shrubs  with  alternate,  thick  and  somewhat  fleshy  leaves. 
Flowers  white  or  red,  nearly  sessile,  racemose.  Calyx-tube  oblong,  a  little 
prolonged  beyond  the  ovary,  with  2  adnate  bractlets  ;  limb  campanulate, 
5-lobed,  persistent.  Petals  5.  Stamens  5-10 ;  filaments  filiform ;  anthers 
ooidate.  Ovary  1-celled,  with  2-5  pendulous  ovules.  Fruit  small,  ovate- 
oUong,  more  or  less  compressed,  bluntly  angled,  crowned  by  the  persis- 
tent <»dyx,  enclosing  in  a  fibrous  pericarp  a  hard  osseous  1 -seeded  nut. 
Seed  linear,  cotyledons  convolute. 

1.  L.  xacemosa,  Willd. ;  W.  <&  A.  Piodr.  316.— Syn.  Fetahma  alter- 
m/olia,  Roxb.  FL  Ind.  il  372.     Vem.  Kripa,  Beng. 

A  tree  or  tall  shrub,  perfectly  glabrous,  with  spathulate  fleshy  crenate 
leaves  2  in.  long,  somewhat  approximate  near  the  ends  of  branches ; 
lateral  nerves  3-5  on  either  side  of  midrib,  indistinct  Petals  white. 
Stamens  10.  Racemes  (more  correctly  spikes,  as  the  flowers  are  all  but 
sessile)  lax,  longer  than  leaves,  axillary,  or  from  below  the  leaves. 

On  the  edge  of  salt- water  creeks  and  back-waters  ui  the  Sunderbunds,  in 
ICalahar  ai^  the  Eonkan  ;  may  poesiblv  be  found  in  Sindh.  Found  also  on  the 
Zambesi  river,  and  in  Australia.  Wood  strong  and  durable  ;  used  for  bmlding, 
and  famishes  a  large  portion  of  the  fuel  for  Calcutta  (Roxb.) 


222  XXXVL  COMBBETACRffi.  [Termifudia, 

3.  TEBMINALIA,  Linn. 

Trees  or  large  shrubs  with  alternate  or  subopposite  leaves,  genenlly 
petiolate  and  entire.  Flowers  sessile,  small,  greenish  or  white,  generally 
in  long  spikes,  bisexual  or  polygamous.  Calyx-tube  ovoid  or  cylindrical, 
constricted  above  the  ovary  ;  limb  campanulate  or  cylindrical,  5-tootlied, 
deciduous.  Petals  wanting.  Stamens  10,  in  2  rows;  anthers  small, 
versatile,  dehiscing  longitudinally.  Ovary  inferior,  l-ceUed.  Ovules  2, 
rarely  3,  pendulous  from  the  top  of  the  celL  Fruit  1-seeded,  the  seed 
included  in  a  coriaceous  or  osseous  kernel ;  testa  membranous  j  cotyledons 
convolute. 

Fruit  fleshy,  ovoid,  without  wings. 

Leaves  approximate  near  ends  of  branches;  petiole  lonser 
than  \  blade  of  leaf.  Spikes  axillary,  and  below  tne 
leaves ;  bracts  small,  caducous 1.  7*.  beUenca. 

Leaves  distant,  often  subopposite ;  petioles  shorter  than  } 
blade  of  leaf.  Spikes  terminal  and  axillary,  often  panicu- 
late, bracts  lanceolate  or  subulate 2.  7*.  ChdnUa, 

Fruit  coriaceous,  with  3-7  longitudinal  wines. 

All  leaves  subopposite  ;  fruit  large,  with  5-7  thick  narrow 

wings  8.   r.  ArpuM. 

Upper  leaves  often  alternate  ;  fruit  large,  with  5  thin  broad 

wings .     4.   7.  tomnUoML 

Upper  leaves  always  alternate  ;  fruit  small,  in  large  panicles, 

with  1  very  large  and  2  small  wings       .  .     5.  T.  paiueuMci. 

1.  T.  boUerica,  Eoxb.  Cor.  PL  1 198;  FL  Ind.  iL  431 ;  W.  &  A.  Prodr. 
313  ;  Wight  111.  t.  91 ;  Bedd.  FL  Sylv.  t  19.— Sans.  Tusha,  hahervka. 
Yem.  BaJiera,  bhaira,  Hind. ;  B<dra,  halda^  Dekkan ;  Behedo^  Mandevi ; 
Tahaka  marra^  Gonds,  C.P. ;  ManjU  (the  bearing  tree),  C.P.  (R  TL) ; 
Tisaein,  Burm. 

A  large  tree,  with  slight  soft  rust-coloured  pubescence  on  young  branch- 
lets  and  calyx.  Leaves  approximate  at  the  ends  of  branchlets,  glabrous, 
slightly  pubescent  when  quite  young,  coriaceous,  pale  beneath,  broad- 
elliptic,  or  obovate-elliptic,  3-8  in.  long,  base  often  unequal,  apex  obtose, 
retuse,  or  short-acuminate,  main  lateral  nerves  arcuate,  prominent,  5-8  on 
either  side  of  midrib.  Petiole  longer  than  J  length  of  lea£  Flowers 
sessile,  dirty  grey  or  greenish  yellow,  with  a  strong  offensive  smelL 
Spikes  slender,  interrupted,  3-6  in.  long,  on  this  year's  shoots  in  the  axils 
of  leaves  or  below  the  leaves,  male  and  bisexual  flowers  mixed.  Bracts 
linear,  very  early  caducous.  Free  part  of  calyx  cup^aped,  deft  half-way 
into  5  acute  triangular  segments,  woolly  inside,  with  long  brown  hain. 
Filaments  inserted  below  the  calyx-segments  and  twice  their  length 
Fruit  ovoid,  grey,  velvety,  vnth  5  more  or  less  indistinct  furrows  |  to  1 
in.  long ;  nut  thick  and  hard.  Roxbuigh  describes  the  petiole  with  2 
'^  opposite  glands  on  the  upper  side  of  the  apex,  and  sometimes  near  the 
base."  I  do  not  find  any  distinct  glands  on  the  specimens  before  m^ 
and  do  not  recollect  having  seen  them  in  India. 

Common  in  the  plains  and  lower  hills  throughout  India  and  Banna,  but  net 
found  indigenous  in  the  arid  region  which  comprises  Sindh,  Western  Raiputana, 
and  the  Southern  Panjab.    Along  the  foot  of^the  Himalaya  and  in  tne  onter 
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vaJIeyB  it  extends  nearly  to  the  Indus,  but  is  scarce  near  its  western  limit 
Common  in  the  Oudh  Sal  forests.  Sheds  its  leaves  in  Feb.  and  March  ;  the 
new  leaves  come  out  in  April.  The  young  foliage  is  of  a  copper-  or  tan-colour. 
FL  Feb.-May ;  the  fruit  ripens  during  the  ensuing  cold  season. 

Attains  80-100  ft.,  with  a  tall,  straight,  regularly-shaped  trunk  6-10,  and  at 
times  16-20  ft  girth.  Branches  spreading,  forming  a  broad  massive  crown. 
Bark  ^  in.  thick,  dark  grey,  imeven  and  tesselated  by  broad  longitudinal  fur- 
rows, crossed  by  short  narrow  transverse  wrinkles,  the  old  bark  exfoliating  in 
dry  corky  scales.  Wood  li^ht  my  or  yellowish,  open-  and  coarse-grained, 
easilv  worked,  but  not  durable.  No  distinct  heartwood,  the  cub.  ft.  of  neen 
wood  weighs  68-60,  of  seasoned  wood  39-43  lb.  Used  for  planking,  packing- 
cases,  canoes,  and  in  the  North- West  Provinces  for  house-building  alter  having 
been  steeped  in  water.  An  insipid  gum  exudes  from  wounds  in  the  bark.  The 
fruit  is  a  favourite  food  of  monkeys,  deer,  sheep,  ^oats,  and  cattle.  It  is  one 
of  the  Myrobalans  of  commerce,  and  is  used  in  dyemg  cloth  and  leather,  and  in 
tanning,  and  is  exported  to  Europe.  Native  ink  is  made  of  it,  and  it  is  used  in 
medicine  (Pharm.  Ind.  88).  The  kernels  are  eaten,  but  are  said  to  be  intoxi- 
cating.   OU  is  expressed  &om  them. 

2,  T.  Ohebula,  Eetzius— Tab.  XXIX.—Eoxb.  Cor.  PL-  t  197 ;  FL 
Ind.  ii  433 ;  W.  &  A.  Prodr.  313  ;  Bedd.  Fl.  Sylv.  t  27.— Sans.  Harir 
takL  Vem.  Jffar,  Harra,  Jiarara,  Hind. ;  Halra,  Harla,  Dekkan ;  Hir, 
Mdkdkdy  Gk)iids,  Satpuia  range  3  Pangah,  Burm. 

A  large  tree ;  young  brancUets,  leaf-buds,  and  youngest  leaves  with 
long  soft  shining,  generally  rust-coloured,  sometimes  silvery  hairs.  Leaves 
distant,  mostly  subopposite,  ovate  or  oblong-ovate,  acuminate,  3-8  in.  long, 
nudn  lateral  nerves  arcuate,  prominent,  6-12  on  either  side  of  midrib. 
Petiole  shorter  than  ^  length  of  leaf,  2  or  more  glands  on  the  upper  side  of 
the  petiole.  Flowers  sessile,  dull-white  or  yellow,  with  a  strong  offen- 
sive smelL  Spikes  2-4  in.  long,  often  panicled,  at  the  end  of  this  year's 
shoots,  terminal,  above  the  leaves,  and  in  the  axils  of  the  leaves.  Bracts 
sabulate  or  lanceolate,  longer  than  flower-buds,  falling  after  the  flowers 
open.  Free  part  of  calyx  cup-shaped,  cleft  half-way  into  5  acute  triangular 
segments,  woolly  inside  with  long  brown  hairs.  Filaments  more  than 
twice  the  length  of  calyx-s^ments.  Fruit  obovoid  from  a  cuneate  base, 
sometimes  ovoid,  1-1^  in.  long,  more  or  less  distinctly  5-angled ;  nut  thick 
and  hard,  with  a  rough  surface,  irregularly  5-grooved.  T.  citrina,  Roxb. 
FL  Ind.  iL  435,  from  East  Bengal,  leaves  broad-lanceolate,  with  a  tapering 
base;  fruit  elongate-obovoid,  nut  deeply  5-grooved,  may  possibly  be  a 
variety  only. 

Siwalik  tract  and  outer  Himalaya,  ascending  to  5000  ft.,  and  extending  west 
to  the  Sutlej.  Common  in  Eastern  Bengal,  Behar,  Centrid  India,  and  South 
India.  South  of  the  Nerbudda  I  have  ^ways  found  it  more  common  and  of 
larger  size  at  elevations  above  2000  ft — ^for  instance,  on  the  high  lands  of  the 
So^nraa.  Cultivated  occasionally  in  the  sub-Himalayan  tract  of  the  Panjab  to 
the  Indus.  Sheds  its  leaves  in  Feb.  and  March,  the  new  foliage  comes  out  in 
April,  the  flowers  appear  shortly  afterwards,  and  the  firuit  ripens  January  to 
March  of  the  ensuing  year. 

In  the  Panjab  ^erally  a  small  tree  4-5  ft  girth,  farther  south  and  under 
favourable  conditions,  attains  a  large  size,  80-100  ft,  with  a  tall,. straight,  regu- 
larly-shaped  stem  8-12  ft.  girth.    Bark  j^l  in.  thick,  dark-coloured,  cracked 
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and  funowedy  woody  scales  ezfoliatmg.  Sapwood  large,  heaitwood  with  an 
inegolar  outlme,  pale  or  dark  brown,  finely  mottled,  often  with  a  yeUowish  or 
greenish  tinge,  hard,  close-grained,  and  heavy.  Regarding  weight  and  transvene 
strei^th  there  is  some'  uncertainty.  Skinner  gives  the  weight  of  the  wood  from 
the  Peninsola  at  54  lb.  per  cub.  ft,  R.  Thompson  (wool  from  the  Satpnra) 
at  63|.  FangcJt  wood  from  Burma  is  said  to  weigh  58  lb.  by  Benson,  60  by 
Skinner,  and  the  result  of  my  experiments  in  1864  was  66.3.  But  in  1861, 
when  preparing  a  collection  of  woods  for  the  Exhibition  of  1862, 1  found  the 
Burma  wood  to  weigh  53  lb.  only.  As  there  is  no  reason  to  believe  that  the 
Fanaah  of  Burma  is  a  different  species,  the  readiest  explanation  is,  that  the 
weignt  of  the  wood  varies  within  wide  limits — ^viz.  between  53  and  66  Ih.jper 
cub.  ft.  So  much  is  certain,  that  it  is  heavier  than  the  wood  of  T.  beUerica,  The 
value  of  P.  is  given  by  Skinner  (for  South  India  wood)  at  825,  for  Burma  wood 
at  1032,  which  agrees  with  the  result  obtained  by  Benson  (1033).  My  experi- 
ments with  Burma  wood  (in  1864)  gave  810, 1230,  and  1230.  Pcmgah  wood  has 
numerous  fine  medullary  rays,  the  annual  rings  are  fairly  distinct,  the  pores  are 
numerous  in  the  inner  (spring  and  simimer)  wood,  and  there  is  often  a  nanow 
belt  of  outer  (autumn)  wood  without  pores.  It  takes  a  good  polish,  and  is  ixAj 
durable ;  it  is  used  for  furniture,  carts,  agricultural  implements,  and  house-build- 
ing. The  bark  is  employed  for  tAnning  and  dyeing.  Hollow  rounded  galls  to 
1  m.  diam.  are  formed  on  the  younc  twigs ;  they  are  very  astrii^ent,  used  to 
make  writing-ink,  in  tanning,  and  in  dyeing.  The  gaUs  are  called  Salrt-ke-^vl 
in  the  Dekkan,  and  Kadukai  in  Tamil.  The  dried  fruit  are  the  Black  Myioba- 
lans  of  conmierce  {Har^  harra).  The  dried  unripe  fruit  is  called  Bdlhart 
zcmffihar,  kaUhar  (Moodeen  Sheriff  SuppL  to  the  Phann.  of  India  242),  and 
many  varieties  of  it  are  sold  for  tanning,  dyeing,  and  as  a  medicine. 

3.  T.  Axjnna,  Bedd.  FL  Sylv.  t.  28.— Syn.  T,  Berryi  and  gLabrOy  W. 
&  A,  Prodr.  314 ;  Pentaptera  Arjuna  and  glabra^  Roxb.  FL  Ind.  ii.  438^ 
440.  Sans.  Arjuna^  kakubha  (Rozb.)  Yem.  Anjun,  arjun,  ofjunOj 
anjaniy  arjan,  kahUa,  kawa,  kovfa,  koha.    {Arjuna  gadra,  Guzeiat) 

A  laige  tree,  with  huge  often  buttressed  trunk,  smooth  giey  bark,  and 
drooping  branchlets ;  glabrous,  inflorescence  only  slightly  pubescent 
Leaves  generally  subopposite,  hard,  coriaceous,  oblong,  5-8  in.  long,  on 
short  petioles,  with  2  large,  often  cylindrical  glands  at  the  base  of  the  leaf 
or  on  petiole,  glabrous  on  both  sides,  pale  brown  beneath ;  main  lateral 
nerves  arcuate,  10-15  on  either  side  of  midrib.  Flowers,  like  those  of 
T,  tomentosay  in  cylindrical,  pedunculate,  terminal  and  axillary  spikes, 
generally  congregated  into  short  panicles.  Fruit  1-H  in.  long,  with  5-7 
equal,  brown,  hioxi,  coriaceous,  thick,  narrow  wings,  less  than  |  in.  wide, 
indistinctly  and  irregularly  marked  with  ascending  cross-lines. 

Conmion  on  the  banks  of  rivers,  streams,  and  dry  water-courses  in  Oential 
and  South  India  and  BengaL  Also  in  the  Oudh  forests.  Farther  west  in  the  Si- 
walik  tract  and  the  outer  Himalayan  valleys,  only  here  and  there  (Qaihwal, 
Hardwar).  In  the  Panjab  it  is  cultivated  (not  indigenous),  west  to  the  Bavi 
Fine  specimens  near  KJangra.  Fl.  April,  May ;  the  fruit  ripens  in  the  cold 
season.    The  tree  is  never  quite  leafless. 

Attains  80-100  ft.,  with  a  tall,  large,  but  not  regularly-shaped  trunk,  40-50 
ft.  to  the  first  branch,  10-20  ft.  girth,  with  angular  excrescences  and  huge  but- 
tresses. Crown  handsome,  close,  laree,  oval ;  branchlets  drooping.  Bark  greenish 
white,  often  green,  or  grey,  slate-coloured  or  purplish,  flaking  off  in  lane  thin 
layers,  showing  a  fresh  green  surface.  Sapwood  whitish,  heartwood  dark  orown, 
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veiy  haid.  Weighty  48-64  lb.  per  cub.  ft.  Value  of  P.  806-820.  Apt  to  split 
in  seafloning,  not  easy  to  work ;  used  for  carts,  i^icultural  implements,  and 
building,  l^e  bark,  sold  in  the  bazaars  of  South  Uidia,  is  in  great  repute  as  a 
tonic^  and  for  external  use  on  wounds. 

4.  T.  tomentosa,  W.  &  A.  Prodr.  314  j  Bedd.  FL  Sylv.  t.  17.— Syn. 
r.  crmukUa  and  eoriacea,  W.  &  A.  Prodr.  1.  c. ;  Pentaptera  erentdcUa, 
eoriaceoy  and  tomenioBa^  Eoxb.  FL  Ind.  \L  438-440.  Sans.  Aaana,  Yem. 
j&iin,  assaifif  assaina,  anain^  ama^  asaan,  N.W.  Ind. ;  Airiy  ayin,  Bomb. ; 
8aj,  sijra,  C.P. ;  Mard  marra,  Gonds,  C.P. ;  Sag,  hdg^  Sader,  Saddr, 
Sadrif  hddri,  Nimar,  Guzerat,  and  adjoining  parts  of  Meywar ;  Matti^  karl 
matti,  Canar. ;  Taukkyan,  Burm. 

A  large  tree,  with  a  tall,  legolarly-shaped  trunk.  Bark  rough,  black, 
deeply  cracked ;  young  branches,  inflorescence,  and  young  leaves  clothed 
with  short,  rustrcolouied  pubescence.  Leaves  hard,  coriaceous,  oblong  or 
OTate,  rarely  obovate-oblong,  5-9  in.  long,  on  short  petioles,  with  1-2 
glands  near  the  base  of  the  midrib,  soft-tomentoee  beneath  or  glabrous 
on  both  sides  when  full-grown ;  main  lateral  nerves  arcuate,  10-20  on 
either  side  of  midrib ;  the  top  leaves  near  the  end  of  the  branch  gener- 
ally alternate,  the  lower  leaves  subopposite.  Flowers  of  a  dull  yellow 
colour,  in  erect  terminal  panicles,  the  lower  branches  in  the  axils  of  leaves. 
Bracts  lanceolate,  longer  than  buds.  Free  part  of  calyx-tube  flat  cup- 
Bhaped,  hairy  within,  with  5  broad  ovate  acute  segments.  (Fl.  all  bisex- 
ual, Boxb.)  Fruit  1^2  in.  long,  with  5  broad,  coriaceous,  brown  wings, 
f  1  in.  broad,  and  as  long  as  the  fruit,  marked  with  numerous,  closely 
parallel,  horizontal,  prominent  lines,  running  from  the  axis  to  the  edges ; 
edges  of  wings  thin,  irregularly  crenulate.  There  is  a  marked  variety  with 
(always))  drooping  branchlets,  larger  broad-ovate  leaves,  and  very  large 
fruit,  2  in.  long,  which  merits  further  study.  I  have  found  it  in  Burma 
and  (April  1863)  in  the  Oudh  forests  between  the  Mohan  and  Sarda  river8, 
and  it  has  been  noticed  in  Kamaon  and  elsewhere.  The  bark,  however, 
is  the  same  as  that  of  the  ordinary  form  with  oblong  leaves. 

A  common  tree  in  the  moister  regions  of  India.  In  the  Siwalik  tract  and 
outer  Himal^an  valleys  it  ^oes  west  as  far  as  the  Ravi,  and  in  places  ascends 
to  4000  ft.  In  Western  India  its  limit  appears  to  be  in  the  forests  south-west 
of  Neemuch,  where  several  places  (Sadri,  fiara  Sadri,  Chota  Sadri)  seem  to  have 
derived  their  names  from  it  It  is  also  found  on  the  western  edge  of  the  Malwa 
table-land,  east  of  the  Bunass  river  (Bassi  forests).  East  and  south  of  these 
points  it  extends  throughout  Central,  Eastern,  Southern  India,  and  Burma. 
Thrives  best  in  heavy  binding  soils.  Fl.  April.  The  fruit  ripens  in  Feb. -April  of 
the  ensuing  year.  Coppices  fairly  well.  The  tree  bears  long-continued  pollard- 
ing. In  the  Sattara  district  along  the  line  of  Ghats,  and  east  of  the  narrow  belt 
of  evergreen  forest  which  fringes  the  edge  of  the  Ghats,  there  is  a  broader  belt 
of  fore^  mainly  composed  of  deciduous  trees,  from  10-15  miles  wide,  where  the 
qrstem  of  cultivation  has  been  for  centuries  periodically  to  cut  the  underwood, 
bnt  to  leave  a  Certain  number  of  standard  trees,  which  are  pollarded,  every  time 
the  underwood  is  cut  The  underwood  is  burnt  with  the  branches  of  the  pol- 
lards, and  the  ashes  serve  to  fertilise  the  fields.  The  hills  in  that  portion  of 
the  district  are  thus  studded  with  numerous  huge  pollards,  principally  of  Ter- 
tninalia  Urmentona,  beUmra,  Caret/a  arfjorea,  and  Lagerstrcemm  lancMlata  ; 
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and  along  the  foot  of  the  Ghats,  in  the  contiguous  pnortion  of  the  Ilatnagiri  dis- 
trict, as  far  as  there  is  any  forest  vegetation  left,  a  similar  system  of  cultivation 
prevails,  and  a  large  portion  of  the  pollards  are  of  Terminalia  pantculcUaf  in 
addition  to  the  other  trees  mentioned. 

T.  tomentosa  does  not  generally  lose  its  leaves  until  Feb.  March  or  ^f^ 
but  is  one  of  the  latest  trees  in  the  dry  forest  to  come  out  in  fresh  leaf.  Thus 
on  the  1st  May  1870,  in  the  Sattara  district,  Ain,  Dhaura^  and  Moi  (Odina 
Wodier)  were  quite  bare,  whereas  JDopdli  {Boswdlia  thurifera),  Dhamun 
(Greuna  veHita),  Lendia  (Lagerstroemia  parvUlora),  Kumbi  {Careya  arboreal 
Dhaivan  {Gordia  Mucleodii),  were  in  fuU  leaf  or  coming  into  leaf. 

Attains  80-100  ft.,  trimk  straight,  symmetrical,  40-50  ft.  clear  to  the  first 
branch,  8-10  ft.  girth.  In  Burma  the  tree  attains  much  laiger  size — 80  ft.  to 
the  first  branch,  and  a  eirth  of  12  ft,  being  the  average  size  of  full-grown  trees 
on  good  soil.  A  small  knotty  tree  when  kept  down  by  lopping.  lEirk  1-2  in. 
thicK,  dark  grey,  nearly  black,  irregularly  tesselated  by  deep  and  wide  longi- 
tudinal furrows,  and  smaller  transverse  cracks,  thick  quadrangular  plates 
exfoliating.  Inner  bark  red.  Sapwood  whitish  or  yellow.  Heartwood  dark 
brown,  mottled  with  darker  str^iks,  often  nearly  black,  hard.  Medullary 
rays  numerous,  very  fine.  Pores  small,  surrounded  by  irregular,  narrow, 
more  or  less  concentrically  arranged  lines  of  whitish  patches.  The  cub.  ft.  of 
seasoned  wood  weighs  60  lb.  on  an  average,  the  extremes  ranging  between  50 
and  70  lb.  There  is  no  difference  in  weight  between  the  Burma  and  Indian 
wood.  The  green  wood  weighs  between  70  and  80  lb.  per  cub.  ft.  The  mean 
value  of  P.  is  given  by  Skinner  at  860.  which  is  a  fair  average  of  the  numerous 
experiments  made  with  this  wood  by  different  authors  and  in  different  parts  of 
India — the  extremes  being  591  and  1104.  Baker's  figures  alone  range  consid- 
erably lower ;  4  experiments  made  with  Asaan  from  the  Jainaghar  (Jynaghur) 
timber  agency,  weighing  61.6  lb.  on  an  average,  gave  the  mean  value  of  P. 
at  677.  But  Puckle^  experiments  with  MaUi  wood  from  Mysore  (weight  55.75 
lb.)  gave  an  average  of  1010 ;  and  my  experiments  in  18&4  with  ^ulakyan 
wood  from  Burma  (weight  56.43)  gave  a  mt^an  value  of  903.  It  is  for  furdier 
inquiry  whether  the  wood  of  this  tree  from  North  India  has  less  transverse 
strength  than  that  from  Burma  and  the  South.  The  wood  does  not  season 
readily,  and  is  apt  to  warp  and  crack  ;  its  grain  is  coarse  and  curly,  and  it  is 
not  easily  worked.  Its  durability  is  most  uncertain.  In  Burma  the  heartwood 
decays  rapidly ;  in  North  India  beams  and  kurries  are  at  times  found  to  last 
well,  and  at  other  times  they  perish  from  dry-rot  and  are  eaten  by  insects.  It 
is  used  largely  in  North  and  Central  India  for  house-building,  for  carts,  rice- 
pounders,  ship-  and  boat-building.  It  is  an  excellent  fuel,  yielding  a  powerful 
neat,  and  furnishing  good  charcoal.  Potash  is  in  places  made  of  it.  The  bark 
is  used  for  tanning,  and  the  ashes  of  the  bark  are  chewed  with  the  Betel-leaf. 
The  common  Tasar  (tussah)  silkworm  feeds  on  the  leaves,  and  the  tree  is  on 
that  account  pollarded  (where  not  protected)  all  over  the  Satpura  forests.  Lakh 
is  occasionally  gathered  on  the  branches,  and  in  Oudh  and  the  North- West 
Provinces  the  leaves  are  lopped  for  cattle-fodder.  The  flowers  are  often  attacked 
by  a  q/nips,  producing  numerous  small  peppercorn-like  galls  on  the  fiowei^ 
stalks,  which  are  persistent  and  remain  a  long  time  on  the  tree,  in  the  place  of 
the  fruit  which  is  not  formed. 

5.  T.  paniculate,  W.  &  A.  Prodr.  315 ;  Bedd.  Fl.  Sylv.  t.  20.— Syn. 
Pentaptera  paniculata,  Eoxb.  FL  Ind.  ii.  442.  Vern.  S^ryal,  kindaJ^ 
Konkanj  Honal,  Canara. 

A  large  tree,  nearly  glabrous ;  inflorescence,  bracts,  and  ovaiy  rusty- 
tomentose.     Leaves  coriaceous,  pale-brown  beneath,  oblong,  acuminate. 
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from  a  cordate  or  rounded,  often  unequal  base,  4-7  in.  long,  on  short  peti- 
oles; main  lateral  nerves  10-15  on  either  side  of  midrib.  The  upper 
leaves  always  alternate,  the  lower  subopposite.  Flowers  on  slender  spikes 
in  large  spreading  panicles;  bracts  ovate,  long-acuminate,  recurved. 
Ovary  cylindrical  or  ovoid ;  free  portion  of  calyx  reddish  brown,  globose 
in  bad,  afterwards  cup-shaped,  with  long  brown  hairs  inside.  Fruit  ^-A 
in.  long,  sessile,  close-set  in  hxge  spreading  panicles,  with  2  smaller  and 
1  Luge  wing,  the  latter  transversely  oblong,  ^-^  in.  long,  and  f-1  in. 
broad. 

Common  in  the  forests  along  the  western  coast ;  rare  above  Qhat  in  the  lati- 
tude of  Bombay.  I  do  not  know  it  north  of  the  Eonkan,  and  have  not  noted  it 
&om  the  Ehandeish  Dangs  and  the  Mandevi  forests ;  but  it  may  be  found  in 
the  Nerbadda  valley.  FL  Aug.,  Sept;  the  fniit  ripens  in  March,  ApiiL  The 
timber  ib  useful,  makes  good  planking,  and  is  fairly  durable.  The  handles  of 
ploughs  in  the  Batnagiri  district  are  made  of  Kindal  and  A  in. 

4.  AKOGEISSUS,  WalL 

Trees  with  alternate,  petiolate,  entire  leaves,  and  small  bisexual  flowers 
in  globose  heads  on  slender  peduncles.  Calyx-tube  compressed,  2-winged 
at  the  base,  prolonged  above  the  ovaiy  into  a  narrow,  often  slender  tube, 
expanding  at  the  top  into  a  campanulate  deciduous  5-cleft  limb.  No 
petals.  Stamens  10,  biseriate ;  filaments  filiform,  exserted  ;  anthers  small, 
cordate,  versatile,  dehiscii^  longitudinally.  Ovary  1 -celled,  with  2  pendu- 
lous ovules.  Fruit  small,  coriaceous,  broadly  2-winged,  imbricated  in 
globose  heads,  rostrate  by  the  persistent  calyx-tube.  Seed  ovoid  ;  cotyle- 
dons convolute. 

Leaves  oval  ovate  or  ovate-lanceolate,  beak  as  long  as  or  longer 
thanfirnit. 
Leaves  ovid  or  ovate;    flower-heads   in  fascicles  or  short 

racemes  ;  peduncles  as  long  as  or  shorter  than  heads  1.  A.  UUi/olia, 

Leaves  ovate-lanceolate,  flower-heads  solitary;  peduncles  as 

long  as  or  longer  than  heads  .  .        2.  A.  cumminata, 

Uaves  obovate,  beak  shorter  than  fruit  .        8.  ^.  pendula, 

1.  A.  latifolia,  WalL  ;  Bedd.  Fl.  Sylv.  t.  15. — Syn.  Gonocarpm  lati- 
folia,  Roxb.  Fl.  Ind.  ii  442;  W.  &  A.  Prodr.  316;  Wight  Ic.  t.  994  ; 
Royle  HI.  t.  45.  Vem.  Dhau,  dhauri,  dhaura,  ddwa,  dhdwd,  dohu,  bdkH, 
hankli.  Local  names :  Golra,  goldia,  dhaukra,  dJiokrij  ddu,  Eajputana  ; 
Kkardhdioa,  Banda;  Dlndaga,  dindal,  Canar;  Siri  mdnu,  TeL 

A  large  tree,  with  smooth,  white-grey  bark  ;  young  trees  with  spines- 
cent  branches ;  brancUete  and  young  leaves  with  soft  silky  pubescence. 
I^ves  coriaceous,  subopposite,  on  short  petioles,  oval  or  ovate,  rarely 
ovate-lanceolate,  obtuse  retuse  or  emarginate,  glabrous  when  full-grown  ; 
24  in.  long ;  main  lateral  nerves  arching,  6-10  on  either  side  of  midrib. 
Flower-heads  in  short  axillary  racemes ;  peduncles  as  long  as  flower- 
heads  or  shorter.  Wings  of  fruit  nearly  orbicular,  glabrous,  persistent 
calyx-tube  (beak)  slightly  pubescent,  as  long  as  or  longer  than  the  fruit 
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Common  and  often  gregarious  in  the  deciduous  forest  of  Soutli  and  Central 
India.    In  the  sub-Himalayan  forests  west  to  the  Ravi,  ascending  to  3000  ft 
Aravalli  hills.  (A.  variet7  with  small  silky-pubescent  leaves,  14^  in.  long,  not  nn- 
conmion  in  the  Central  Provinces.)    Bare  auring  most  part  of  the  diy  season. 
From  November  the  foliage  begins  to  have  a  fine  copper-tint,  is  generally  shed 
in  February,  and  the  new  leaves  come  out  in  May.    Fl.  May-June,  sometimeB 
later  (Jan.  Feb.,  Boxb.)     The  seed  ripens  Nov.-Feb.     Coppices  vigorondy. 
Suffers  from  frost.    In  Januaiv  1870,  on  the  borders  of  Pertabgarh^  south-wesft 
of  Nimach,  I  found  that  it  had  been  injured  a  good  deal,  Acada  CoUcka 
had  suffered  less,  and  A.  Uucophicea  not  at  all.    In  North  India  attains  60-70- 
ft,  with  a  tall,  erect  trunk,  often  deeply  fluted,  and  30-40  ft.  to  first  branch, 
girth  6-9  ft.,  in  habit  and  appearance  not  unlike  Lag^stro6rniaparvifior<L  Baik 
thin,  smooth,  white,  greenish-white  or  cinereous,  with  slate-coloured  patches. 
Thin  whitish  flakes  exfoliating.    Inner  bark  purplish,  compact    Wood  lidit- 
or  dark-brown,  vari^ated  with  darker  veins,  the  centre  wood  of  old  trees  often 
very  dark.    A  handi^me  wood,  close-  and  even-grained,  compact,  hard,  veiy 
tough  and  elastic.    A  cub.  ft.  of  the  seasoned  wood  weighs  between  57  and  65 
Ib^  and  75-80  lb.  while  green.    Its  average  transverse  stremrth  is  given  by 
Skinner  as  P.= 1220,  but  other  authors  give  a  lower  figure,    ^us  the  average 
of  3  experiments  by  Puckle  (Mysore  wood)  is  870,  and  of  3  experiments  made 
by  J.  B.  French  at  the  workshops  of  the  Madras  railway  was  752.    The  deter- 
mination of  the  transverse  strength,  therefore,  demands  further  experiments.  So 
much,  however,  is  certain,  that  the  wood  is  highly  valued  on*account  of  its  great 
strength  and  toughness.    It  is  universally  used  for  axe-handles,  poles  for  cany- 
ing  loads ;  in  many  parts  of  India  the  axles  of  native  carts  are  made  of  it,  which 
stand  heavy  weights  on  rough  roads.*    But  it  warps  and  splits  in  seasoning  and 
unless  kept  dry  is  not  verv  durable.    It  is  used  extensively  for  constraction, 
furniture,  a^cultural  implements,  and  for  shipbuildiiig.    It  is  valued  next  to 
Teak,  Sal,  Bija  adl,  and  Asna,    It  makes  ^ood  charcoal,  and  yields  excelleDt 
fuel.    I^m  mcisions  in  the  bark  a  fine  white  hard  g[um  is  obtained  {dhanpr 
horgond),  similar  to  gum-arabic,  employed  in  cloth-prmting,  like  that  of  OdvM 
Wodier,  and  sold  extensively.    In  Meyi^'ar  and  Kamaon  the  leaves  are  used  for 
tanning. 

2.  A.  acaminata.  Wall ;  Bedd.  Fl.  Sylv.  t.  16.-— Syn.  Canocarpw 
acuminata,  Eoxb.  Fl.  Ind.  ii  443  ;  W.  &  A.  Prodr.  316.  Vem.  Paehi 
mdnu,  panchman,  paunchinan,  Telugu ;  Yungben,  Burm. 

A  large  tree,  with  rough  dark -grey  bark  and  pendulous  bianchlets; 
branches,  leaves,  peduncles,  and  calyx  clothed  with  sofl,  adpressed  to- 
mentum.  Leaves  subopposite,  on  short  petioles,  ovate-  or  oblong-lanceolate, 
1 J-2J  in.  long.  Flower-heads  solitary,  |  in.  across,  when  in  flower,  on 
slender,  axillary,  often  reflexed  peduncles;  sometimes  branching,  often 
with  a  few  smaJl  leaves  or  bract&  Free  paxt  of  calyx-tube  elongated,  to- 
mentose.  Peduncles  as  long  as  or  longer  than  heads.  Fruit  with  wings 
broader  than  long,  glabrous  ;  edge  of  wings  irregularly  dentate ;  persistent 
calyx-tube  hirsute,  longer  than  fruit. 

*  The  carts,  which  cany  timber  and  Bamboos  from  the  Barreea  forests  to  the  great 
timber-mart  of  Reyna  near  the  Mye  river,  on  the  borders  of  Guzerat,  have  axles  and 
linch-pins  of  Dhaura,  the  boss,  nave  and  fellies  of  Bia  [Pteroearpus  Mamiphtm)^  the 
spokes  of  K?Mir  (Acacia  Catechu),  the  yoke  of  Teak,  and  the  pole  of  (higeinia  dtdbtr- 
gioidee.  On  the  other  hand,  the  carts  which  come  up  from  the  open  country  of  Giu^ 
rat  have  axle  and  linch-pin  of  iror,  the  nave  of  Rohin  {Soymiaa  febrifuga),  bound 
with  iron,  and  fellies,  spokes,  the  yoke-pole,  and  platform  of  Babul  {Jracia  arabica). 
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Banna  and  Northern  Ciicars.  Qodavery  forests.  A  tree  which  Mr  R  Thomp- 
aon  in  1870  fonnd  on  the  Nagpahar  in  the  Mandla  district,  and  (abundantly)  on 
the  Pachmarhi  plateau,  vem.  Khardi^  was  referred  to  this  species  by  Dr 
Stewart ;  but  I  haye  not  seen  any  of  the  specimens  collected  by  Mr  Thompson, 
and  am  therefore  unable  to  dedae  whether  it  is  this  or  the  foUowing  species. 
R.  Thompson's  description  states, ''  The  cones  of  this  species  are  much  larger 
than  those  of  C.  laHfoliOf"  which  would  point  to  C.  acuminata^  and  not  to  C7. 
myrtifolia,  the  cones  of  which  are  smaller.  He  further  describes  it  as  a  tree  of 
moderate  size,  bark  smooth,  whitiBh,  occasionally  rugose  and  exfoliating,  dusky. 
Many-branched  and  well  clothed  with  dense  foli^e.  Leayes  considerably 
Bmaller  than  those  of  (7<  latifoli<i.  Coming  into  fresh  leaf  about  May,  buds  and 
yoimg  leayes  coyered  with  a  beautiful  silyery  tomentum.  FL  in  May  ;  seed 
ripens  Jan:-Feb. 

In  Burma  A.  ctcuminaUl  is  a  lar^  tree,  12  ft.  girth,  trunk  regularly  shaped, 
80  ft.  to  the  first  branch  on  good  soil.  The  wood  is  greyish  brown,  with  orange 
or  dark-brown  streaks,  hard,  warps  and  cracks  in  seasoning.  Medullary  rays 
▼eiy  numerous  and  yery  fine.  Pores  numerous,  small,  unuormly  distriouted. 
Weight  of  a  cub.  ft  50^69  lb.    P.  =880  (Skinner). 

3.  A.  pendnla,  Edgeworth  Catalogue  of  Plants  in  the  Banda  district, 
p.  47.— Syn.  A.  myrtifolia.  Wall  Cat.  No.  4017;  Royle  IlL  p.  209.  (The 
latter  name  is  older,  but  Edgeworth  was  the  first  to  describe  the  Ixee.) 
Yeiu  Dhou)j  Dhaukra^  kola  dJiokra,  Meywar ;  Kardaki^  Owalior. 

A  small  giegarious  tree,  with  pendulous  branches,  and  light  adpressed 
pubescence  on  leaves  and  branchlets.  Leaves  alternate  and  subopposite, 
obovate,  obtuse  or  mucronate,  ^1  in.  long,  narrowed  into  a  short  slender 
petiole,  with  5-7  pairs  of  arcuate  lateral  nerves  joined  by  elegant  reticulate 
yenation.  Flower-heads  smaU,  |-  in.  across  when  in  flower ;  free  part  of 
calyx-tube  short,  pubescent.  Fruit  with  narrow  wings,  nearly  orbicular ; 
persistent  calyx-tube  shorter  than  fruit. 

Common  in  Bajputana  and  Bandelkhand,  extends  north  to  the  banks  of  the 
Jmnna,  and  south  to  the  Mye  river ;  has  been  found  near  Deesa  (Stocks).  The 
small-leaved  Oonocarpus  on  the  Pachmarhi  plateau  is  probably  this  species. 
(Forsyth  cives  Conocarpus  myrttfolia  from  the  Satpuras  under  the  vem.  name 
of  Kardahiy  as  not  very  common,  with  reddish- white  wood. — ^The  Highlands  of 
Central  India,  p.  462.)  On  dry  hills  only  a  shrub,  under  more  favourable  cir- 
cnmstances  a  moderate-sized  tree.  Trunk  short,  3-5  ft:  girth,  branchlets  droop- 
ing. In  January,  when  the  tree  is  in  fruit,  the  foliage  has  a  beautiful  rea- 
diSi-brown  colour  similar  to  the  foliage  of  Beech  in  autunm.  This  tree  forms 
forests  on  the  hills  of  Meywar,  near  Humirgarh,  Bassi,  Chittor,  and  other 
places,  either  pure  or  mixed:  Often  associated  with  Conocarpus  UUifoliHj 
Catearioj  and  a  few  other  trees.  Many  of  these  forests  of  A  .pendula  are  strictly 
preaeryed,  among  others  the  forest  wnich  clothes  the  lower  slopes  of  the  Chit- 
tor  fort,  and  numerous  temple  forests  in  that  part  of  the  country:  It  is  also 
fomid  on  the  dry  ^eiss  hills  of  Mairwara  near  Todgarh.  The  tree  coppiice 
veU,  and  as  it  tnnves  in  the  dry  districts  of  Central  India  its  requirements 
merit  careful  study.  Experiments  with  the  wood,  grown  in  Owalior,  were  made 
by  Cunningham — ^the  cub!  ft.  was  found  to  weigh  59  lb.,  the  value  of  P.  in  5 
experiments  ranged  between  697  and  1034,  average  837. 
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Order  XXXYII.    MTETACRS. 

Trees  or  shrubs,  with  simple,  generally  entire  leaves,  in  most  genera 
dotted  with  translucent  glands,  opposite  or  alternate,  without  stipulea. 
Flowers  regular  and  generally  bisexual  Calyx-tube  adnate  to  the  oyaiy, 
limb  free,  4  -  5  -  cleft,  often  closed  in  bud,  and  bursting  into  irregukr 
lobes,  or  coming  off  entire.  Disc  coating  the  calyx-tube.  Petals  4r5, 
sometimes  none,  inserted  on  the  edge  of  the  disc,  in  bud  imbricate,  some- 
times more  or  less  connate  into  a  caducous  calyptra.  Stamens  perigynous, 
generally  numerous,  inserted  on  or  inside  the  edge  of  the  disc,  in  one  or 
several  rows ;  filaments  free,  or  connate  at  the  base  in  a  short  ring  or  tube, 
or  in  bundles  generally  opposite  the  petals  ;  anthers  2-celled,  versatile  or 
basifixed,  the  ceUs  mostly  dehiscing  longitudinally.  Ovary  syncaipoos, 
inferior,  rarely  adnate  at  tiie  base  only,  either  1-celled,  or  more  often  witih 
2  or  more  cells ;  style  simple  j  stigma  small,  capitate  or  peltate  j  ovnles 
numerous.  Seeds  generally  without  albumen. — Gren.  PI.  L  690 ;  Boyle 
ni.  216  ;  Wight  111.  ii  6. 

Leaves  dotted  with  resinous  glands,  generally  opposite. 
Calyx  tnincate,  the  orifice  closed  by  a  deciduous  operculum ; 
fruit  hard  and  woody ;  leaves  of  young  shoots  opposite, 
of  flowering  branches  alternate  .  .  .  .1.  Euga^ltftus. 

Ci^x  generally  lobed ;  leaves  opposite ;  fruit  fleshy. 
Free  portion  of  calyx  entire,  bursting  irregularly  or  coming 

off  entire        ......        2.  Psroiuu. 

Free  portion  of  calyx  4-5-lobed     ....        8.  Eugenia. 

Leaves  not  dotted  with  resinous  glands,  alternate. 
All  stamens  antheriferous ;  fruit  dry  .  .        4.  Barbinotonu> 

A  portion  of  stamens  only  antheriferous  ;  fruit  fleshy  5.  Carsta. 

1.  EUCALYPTUS,  L'H^ritier. 

Shrubs  or  trees  attaining  sometimes  a  gigantic  size,  secreting  more  or 
less  of  resinous  gums,  whence  their  common  appellation  of  '^  Gum-trees ; " 
often  flowering  when  quite  young  and  smalL  Leaves  in  young  saplings 
generally  horizontal,  opposite,  sessile,  and  cordate;  in  the  adult  tree 
mostly  vertical,  alternate,  petiokte,  and  passing  more  or  less  from  broadly 
ovate  to  lanceolate,  acuminate,  and  falcate,  always  rigid.  Flowers  in. 
umbels  or  heads,  usually  pedunculate.  Calyx-tube  adnate  to  the  ovaiy, 
truncate,  the  orifice  closed  by  an  operculum  (formed  of  the  concrete  petals 
and  calyx-lobes  ?),  generally  thick,  fleshy  or  woody,  covering  the  stamens 
in  the  bud,  and  fedling  off  entire  when  the  stamens  expand.  Stamens 
numerous,  in  several  series.  Ovary  inferior,  the  summit  glabrous,  flat 
convex  or  conical,  3-6-celled,  with  numerous  ovules  in  each  cell,  on  an 
axile  placenta.  Fruit  consisting  of  the  more  or  less  enlaiged  truncate 
calyx-tube,  usually  of  a  hard  and  woody  texture,  interspersed  with  resin- 
ous receptacles.  The  fertile  seeds  are  often,  but  not  in  all  species  minute ; 
the  embryo  has  broad-cordate  2-lobed  or  bipartite  cotyledons  folded  over 
the  straight  radicle,  but  otherwise  flat    A  large  proportion  of  the  seeds 
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are  often  abortive,  and  these  aie  generally  enlarged^  varioufily  shaped,  and 
of  a  hard  and  unifonn  texture. 

Kamerous  species  have  been  introduced  into  India ;  they  grow  with 
great  rapidity,  and  the  timber  is  much  valued  in  Australia.  It  will  here 
guffice  to  mention  two  species  as  representatives  of  those  which  are  com- 
monly called  in  Australia  Bins  Gum  and  Stringy-bark. 

Leases  of  old  trees  4-6  la.  long  ;  flowers  small,  umbellate ;  fruit 

3-5  lines  diam 1,  E,  dbliqua. 

LeaTes  6-12  in.  long ;  flowers  large,  sessile;  fruit  9-12  lines  diam.        2.  E.  Globulus, 

1.  E.  obliqna,  L'H^r. ;  Benth.  FL  Austral  iiL  205. — Syn.  K  gigantea, 
Hook.  f.  FL  Tasm.  L  t.  28.     Stringy-bark, 

An  immense  tree,  attaining  from  150  to  250  ft.  with  a  very  tenacious 
ragged,  fibrous  bark,  flaking  off  in  stringy  masses.  Leaves  of  young 
tiees  opposite,  of  flowering  branches  alternate,  ovate-lanceolate,  falcate, 
and  very  oblique  at  the  base,  more  or  less  acuminate,  4-6  in.  long,  with 
oblique  distant,  anastomosing  veins,  inserted  along  the  midrib,  and  in- 
tiamarginal  veins  at  some  distance  from  the  edge.  Peduncles  axillary 
or  lateral,  bearing  each  an  umbel  of  about  4-12  flowers.  Operculum 
shorter  than  calyx-tube.  Stamens  \  in.  long,  all  perfect;  anther-cells 
diverging  or  at  length  divaricate  and  confluent  at  the  apex.  Fruit  more 
or  less  pear-shaped,  truncate  at  the  top,  3-5  lines  diameter  \  capsule  more 
or  less  sunk.     Seeds  minute. 

This  kind  of  Stringy-bark  forms  vast  forests  in  Victoria  and  South  Australia, 
and  is  abundant  in  Tasmania,  forming  a  great  part  of  the  hill  forests,  and 
ascending  to  4000  ft.  Specimens  have  been  felled  in  the  valleys  at  the  base  of 
Mount  Wellington,  Tasmania,  300  ft  high  and  100  ft.  in  girth.  Has  been  in- 
troduced extensively  on  the  Nilgiris,  and  on  a  smaller  scale,  by  way  of  experi- 
ment, in  the  Panjab,  and  in  several  places  of  the  North- West  Himalaya. 

2.  B.  Globulus,  Labillardifere ;  Benth.  L  c.  225 ;  Paxton's  Flower  Gar- 
den, ii.  3S,  fig.  153.     Blue  Gum, 

A  lofty  tree,  attaining  350  ft.  Foliage  when  crushed  of  a  powerful 
almost  offensive  smell.  Young  shoots  and  foliage  glaucous-grey.  Leaves 
of  the  young  tree  opposite,  sessile  and  cordate ;  of  the  full-grown  tree 
lanceolate  or  ovate-lanceolate,  acuminate,  fiEdcate,  often  6-12  in.  long,  with 
obHque,  conspicuous  anastomosing  veins,  all  inserted  along  the  midrib, 
and  intramarginal  veins  at  some  distance  from  the  edge.  Flowers  large, 
axillary,  solitary  or  2-3  together,  closely  sessile  on  the  branch  or  on  a  ped- 
tincle  not  longer  than  thick.  Calyx-tube  broadly  turbinate,  thick,  woody, 
more  or  less  ribbed  or  rugose,  \-\  in.  diameter.  Operculum  shorter  than 
calyx-tube.  Stamens  above  \  in.  long ;  anthers  ovate  with  parallel  cells. 
Fruit  semiglobular,  |-1  in.  diameter ;  capsule  nearly  level  with  the  rim. 
Seeds  minute ;  10,000  sifted  fertile  seeds  per  ounce  (F.  v.  Mueller). 

Qregarious  in  Victoria  and  the  south  of  Tasmania.  Introduced  on  the  Nil- 
pris  and  (experimentally)  in  the  Panjab.  Cultivated  in  the  plantations  made 
m  the  south  of  France  (near  Nice)  on  barren  hills.  Growth  extremely  rapid 
while  yoimg  ^9  ft.  girth  in  twenty  years  on  the  Nilgiris).  Heartwood  brown, 
hard,  tough,  aurable,  takes  a  fine  polish.  The  leaves  are  used  as  a  febrifuge  in 
Australia. 
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The  yarrah  wood  of  Wefitem  Australia  (E,  roitrata,  Schlechtendal,  Benth. 
L  c.  240)  is  a  very  strong  and  durable  wood,  but  apt  to  crack  and  split  unless 
thoroughly  seasoned.  It  la  said  to  resist  white  ants  and  the  Teredo  navalis,  and 
has  been  imported  to  India  for  railway-sleepers.  The  Bed  Gum  of  Austzalia 
is  the  produce  of  several  species,  especially  of  JS,  resirUferOt  Smith,  Benth.  L  c 
246.  It  is  nearly  allied  to  Kino,  is  lazgely  imported  into  Europe,  and  is  used  in 
medicine  (Pharm.  Ind.  71).  Several  ethereal  oils  {Eucalyptus  cilf  Mali  oH)  are 
distilled  from  the  leaves  of  other  species,  and  form  an  important  article  of  ex- 
TOrt  Thus  there  are  many  reasons  why  the  cultivation  of  those  species  of 
EuealyptuSf  which  will  thrive  in  India,  deserves  to  be  encouraged. 

2.  FSIDIUM,  Linn. 

Trees  or  shrubs,  with  opposite  leaves;  peduncles  axillary,  1-  or  few- 
flowered  ;  flowers  large.  Calyx-tube  ovate,  adnata  at  the  base,  the  uppor 
free  portion  quite  entire,  closed  in  the  bud,  at  length  irregularly  bursting 
into  lobes  or  coming  off  entire.  Petals  4  or  5,  firee.  Ovary  %■  or  more- 
celled,  with  many  ovules  in  each.  Fruit  a  many-seeded  berry.  Seeds 
mth  a  hard  testa ;  embryo  curved  with  a  long  radicle  and  short  coty- 
ledons. 

1.  P.  Guava,  Raddi;  Orisebach  West  Ind.  FL  241.— Syn.  P.  pomi- 
ferum,  Linn.  Hot.  Eeg.  t.  1079,  with  globose;  P.  pyrifervm^  Linn.,  with 
obovate  fruit  The  Quavortree.  Yem.  Amriti  amrud  (the  Persian  name 
for  Pear),  Safrirdm,  North-West  India ;  Piydra,  Beng. 

A  small  tree  or  large  shrub,  young  branches  pubescent.  Leaves  ob- 
long or  elliptic-oblong,  4-6  in.  long,  on  very  short  petioles,  pubescent  be- 
neath, nearly  glabrous  above,  with  15-20  pairs  of  prominent  main  lateral 
nerves,  arcuate  near  the  edge,  and  joined  by  prominent  intramarginal 
veins.  Peduncles  axillary,  lJ-1  in.  long,  with  1-3  flowers.  Free  part  of 
calyx  ovoid  in  bud,  larger  than  the  ovoid  ovary,  bursting  into  iir^^ular 
lobes.  Petals  |  in.  diam.  or  more.  Fruit  globose  or  obovoid,  inside  red 
white  or  yellowish. 

Indigenous  in  Mexico,  and  possibly  in  other  parts  of  tropical  America,  cul- 
tivated and  naturalised  in  most  tropical  countries.  In  India  cultivated  almost 
everywhere,  except  in  the  north-western  comer  of  the  Panjab.  Often  run  wild, 
but  there  is  no  flpnound  for  supposinff  that  the  Quava  is  indigenous  in  India. 
Wood  compact,  close-grained,  taxes  a  beautifal  polish. 

Nearly  related  is  the  Myrtle,  Myrtus  c(m,munisy  Linn. ;  Boissier  Fl.  Orient 
ii  736 — ^Vem.  Vildvati  m^wdi,  mwroc^indigenous  in  the  Mediterranean 
region,  and  often  cultivated  in  India ;  evergreen,  wholl;^  glabrous,  with  small 
ovate  acuminate  leaves ;  white  flowers  ;  small  black  berries ;  free  part  of  calyx- 
tube  shorty  regularly  4-5  cleft    Leaves  used  in  native  medicine. 

3.  EnaBmA,  linn. 

Evergreen  trees,  or  shrubs,  with  opposite,  penniveined  leaves;  the 
flowers  tetramerous  (Indian  species),  rarely  pentamerous,  in  lateral  or  ter- 
minal tricbotomous  cymes  or  panicles.  Calyx-tube  from  globular  to  nar- 
row-turbinate.     Stamens  numerous,  in  several  series,  free  or  obscurely 
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eoUeeted  in  4  bundles ;  anthers  versatile,  usually  small,  the  cells  opening 
longitudinally.  Ovary  2-ceUed,  rarely  S-ceUed,  with  several  ovules  in  each 
oelL  Fruit  a  berry  with  1  or  few  seeds ;  testa  membranous  or  cartila- 
ginous; embryo  thick  and  fleshy  with  a  very  short  radicle;  the  coty- 
ledons either  imited  in  an  apparently  homogeneous  mass,  or  more  or  less 
separable. 

Flowers  large,  in  short  4-8-floweTed  terminal  crmose  racemes    .       1.  ^.  Jamboa. 
Flowers  small  in  tiichotomons  panicles  arising  nrom  the  preyious 
year's  wood  below  the  leaves. 

LttTes  coriaceous^  lateral  nerres  close  together      .        .        .      2.  iSL  Jambolana. 

Leaves  sabcoriaceons,  lateral  nerves  distant    .  .      8.  ^.  operculata. 

1,  E.  JamboB,  linn. ;  Boxb.  FL  Ind.  ii  494. — Syn.  Jamhasa  vidgariSf 
W.  &  A.  :^odr.  332  ;  Wight  la  t  435.  The  Eose-qpple.  Sans.  Jambu. 
YetD.  Chddbjdman. 

A  moderate-sized  tree,  quite  glabrous.  Leaves  coriaceous,  entire,  lan- 
ceolate, 5-S  in.  long,  narrowed  into  short  petioles ;  lateral  nerves  distant, 
joined  by  prominent  intramarginal  veins.  Flowers  tetramerous,  large, 
vhite,  1-1^  in.  to  tip  of  stamens,  on  pedicels  ^  in.  long,  in  short  cymose 
iemunal  racemes,  composed  of  2-4  pair  of  opposite  flowers  (1 -flowered 
tTines),  the  uppermost  opening  first.  Calyx-tube  turbinate,  edge  free, 
flomewhat  produced  above  the  ovary ;  lobes  round,  obtuse.  Fruit  sub- 
globose,  1-2  in.  long,  crowned  with  the  persistent  calyx-lobes. 

Only  cultivated  within  the  range  of  this  Flora,  rare  in  the  Panjab.  Indigen- 
ous in  tibe  Sikkim  Tend.  Cultivated  in  many  tropical  countries.  Fl.  Feb.  ; 
froit  ripens  July,  Aug.  Trunk  short ;  bark  thin,  grey,  with  shallow  furrows, 
inner  substance  reddish,  compact,  brittle.  Wood  reddish  brown.  The  tree  is 
planted  for  shade  and  ornament,  and  on  account  of  its  fruit,  the  size  of  a  small 
apple,  with  a  delicate  rose-water  perfume,  but  dry  and  hardly  worth  eating. 

2.  E.  Jambolana^  Lam.  —  Tab.  XXZ.  —  Bedd.  Fl.  Sylv.  t  197; 
Roxb.  FL  Ind.  ii  484. — Syn.  Syzygium  Jambolanum,  W.  &  A.  Prodr. 
329,  often  called  the  Black  Plum.  Sans.  Jambu,  jambiUa.  Yem.  Jam, 
jdman,  jamni,  phaldni,  phdlinda,  pJiarenda,  phaunda,  paiman. 

A  moderate-sized  tree,  wholly  glabrous.  Leaves  coriaceous,  shining, 
entire,  oval  oval- oblong  or  lanceolate -oblong,  generally  long- acuminate, 
3-6  in.  long,  narrowed  into  petiole  ^-1  in.  long ;  lateral  nerves  numerous, 
close  together,  parallel,  confluent  near  the  margin,  but  not  forming  regu- 
lar prominent  intramarginal  veins.  Flowers  greenish,  tetramerous,  small, 
munerouB,  ^  in.  to  tip  of  stamens,  nearly  sessile,  in  3-flowered  cymes 
(sometimes  by  abortion  1-  or  2-flowered),  arranged  in  broad  trichotomous 
panicles,  lateral  on  the  previous  yearns  wood,  rarely  terminal,  the  ultimate 
cymes  approximate  at  the  end  of  each  branch  of  the  inflorescence,  forming 
rounded  fascicles  of  flowers.  Calyx-tube  funnel-shaped,  the  upper  part 
campanulate,  produced  above  the  ovary;  lobes  very  short.  Petals  co- 
hering and  &lling  off  in  a  calyptra.  Berry  oblong  or  subglobose,  i-1  in. 
long,  crowned  with  the  base  of  the  cup-shaped  calyx,  purple  or  black,  sue- 
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culent^  smooth  when  ripe.  Exceedingly  variable  in  the  shape  of  its  leayes, 
the  size  of  the  fruit,  and  also  in  other  respects.  In  Wight's  Icones  the 
following  are  figured  as  forms  of  the  same  species  :  £.  Jambolana,  t  535, 
with  lai^e  loose  spreading  panicles  and  oblong  5-seeded  fruit ;  K  carya- 
phyllcefoliay  Lam.  t.  553 ;  Eoxb.  L  c.  486,  with  ovate-lanceolate,  long- 
acuminate  leaves  and  globose  fruit;  E,  ohtusifoliay  Roxb.  L  c.  485,  t 
620,  with  obtuse  leaves  and  oblong  1-seeded  fruit. 

Common  throughout  India,  excepting  the  arid  region  of  Sindh,  and  the 
southern  Panjab.  In  the  sub-Himalayan  tract  and  outer  hills  extends  west 
nearly  to  the  Indus,  and  ascends  to  3000  ft.  (Panjab),  5000  ft.  (Kamaon). 
Generally  in  moist  places  near  rivers  and  water-courses,  but  also  on  high  ground, 
and  often  associated  with  Sal.  Commonly  cultivated  in  India,  also  in  other 
tropical  and  sub-tropical  countries.  In  Queensland,  New  South  Wales,  and  the 
Indian  Archipelago,  indigenous  or  cultivated.  FL  March,  April ;  the  fruit 
ripens  in  June,  July.  The  leaves  are  renewed  in  March,  the  flush  of  the  young 
leaves  coming  out  with  a  bright  copper-colour.  (In  the  Panjab  the  tree  is  not 
evergreen,  the  old  leaves  are  shed  in  January  and  the  new  foliage  conies  out 
from  March  to  May.— J.  L.  S.) 

Attains  70-80,  at  times  90  ft. ;  trunk  not  tall,  and  not  very  straight,  hut  often 
20  ft.  clear  to  first  branch  ;  girth  6-8,  at  times  12-15  ft.  Branches  spreadiDg 
and  ascending,  with  drooping  branchlets,  forming  a  close  shady  crown — a  great 
relief  in  the  hot  months  in  the  otherwise  leafless  forest.  Fohage  dark  green ; 
leaves  shining,  aromatic.  Bark  1-1^  in.  thick,  corky,  light  or  dark  grey.  Inner 
bark  pale  readish-brown,  compact,  fibrous.  Heartwood  reddish-brown,  tough 
and  hard.  Weight  43-48  lb.  per  cub.  ft.  when  seasoned,  63  when  green.  Value 
of  P.  600  (Skinner).  Annual  layers  visible.  Warps  in  seasoning,  but  is  fairly 
durable.  Used  much  for  building,  agricultural  implements,  for  well-curbs,  and 
well-steps,  where  it  is  considered  almost  indestructible.  Boats  and  canoes  are 
made  ot  it.  The  bark  is  used  for  dyeing  and  tanning.  The  fruit  is  much 
eaten  by  natives  :  in  appearance  it  resembles  a  damson,  has  a  harsh  but  sweetish 
flavour,  somewhat  astringent  and  acid.  Is  much  eaten  by  birds  ;  a  favourite 
food  of  the  large  bat  (flying  fox).  A  Jdnd  of  vinegar  is  prepared  from  it,  which 
is  used  in  diseases  of  the  spleen.  Grows  (juickly  at  first,  but  slowly  afterwards. 
Young  plants  suffer  from  frost  in  the  Panjab  plains. 

Nearly  allied  to  E.  Jambolanay  is  E.  salicifolia,  Wight  Ic  t.  639,  SffiygivM 
aalicifolium,  Qraham  Cat.  Bomb.  PL  p.  73,  Dalz.  Bomb.  FL  p.  94,  with  narrow 
lanceolate  leaves,  and  small  white  flowers  in  lax  panicles  from  the  old  wood 
below  the  leaves  ;  a  shrub  or  tree,  common  gregariously  on  the  banks  of  the 
Eoina  river,  and  in  other  valleys  of  the  Sattara  Ghats,  identified  by  Beddome, 
Fl.  Sylv.  p.  109,  with  a  narrow-leaved  Eugenia  growing  in  the  bed  of  the  Ne^ 
budda  river,  near  Jubbulpur. 

3.  B.  operculata,  Roxb.  Fl.  Ind.  iL  486 ;  Wight  Ic  t.  552.— Syn. 
Syzygium  nervosum^  DC.  P.  iiL  260.  Eugenia  nervosa^  DC.  \  Bedd  H 
Sylv.  Manual,  p.  106  (but  not  E,  nervosa,  DC.  P.  iiL  284,  which  is  a 
different  tree  from  Cochin-China).  E,  cerasoides,  Boxb.,  and  E,  PanialOt 
Roxb.  1.  c.  488,  489,  probably  refer  to  the  same  tree.  Vem.  RdijaiMxn^ 
jamawa,  paiTnan,  N.  W.P. ;  Jdman,  dugdugia,  Oudh. 

A  middle-sized  tree,  wholly  glabrous.  Leaves  subcoriaceons,  broad- 
ovate  or  elliptical,  3-8  in.  long,  2-4  in.  broad,  obtuse  or  shortly  acumin- 
ate, narrowed  into  petiole,  f-1  in.  long,  with  8-1 2  pairs  of  main  lateral  slightlj 
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arcuate  nerves,  very  prominent  below,  intramarginal  veins  generally  not 
prominent.  Flowers  tetramerous,  small,  greenish,  odorous,  nearly  sessile, 
in  3-flowered  cymes,  arranged  in  broad  lax  trichotomous  panicles,  with 
spreading  or  divaricate  branches,  arising  from  the  leafless  nodes  of  the  pre- 
vious yearns  wood.  Calyx  campanulate,  with  short  obtuse  marginate 
teeth  Petals  cohering  and  falling  off  in  a  calyptra.  Berry  globose  or 
OToid,  \-^  in.  long,  with  but  little  mark  of  calyx,  rugose,  very  juicy. 

Sab-Hinialavan  forests  from  the  Jumna  to  Assam,  ascending  to  2000  ft. 
Oudh  and  Qorakhpur  forests,  Chittagong,  Burma,  the  western  coast,  and  Ceylon. 
Outside  India  in  South;  China  and  the  fndiaji  Archipelago.  The  fruit  is  eaten, 
and  the  tree  is  planted  for  its  fruit.  The  leaves  are  renewed  in  April,  the  old 
leaves  turning  red  before  they  are  shed.  FL  April,  May.  The  fruit  ripens  in 
June,  July.  In  dry  places  a  scrubby  tree  35  ft.  high  and  5  ft.  girth,  but  under 
favourable  conditions  grows  to  be  one  of  the  largest  and  most  handsome  trees  of 
the  genua  Bark  1  in.  thick  or  more,  cinereous,  brown  or  blackish,  rou^h  with 
irregular  hard  scales,  leaving  cavities  when  they  exfoliate.  Inner  substance 
red,  fibrous.  Sap-and  heart- wood  similar,  brown,  close-  and  fine-grained.  Tough 
aud  durable,  seasons  and  polishes  welL  Used  in  Eamaon  and  Qarhwal  for  build- 
ing and  agricultural  implements.    The  fruit  is  eaten. 

4.  BABBINGTONIA,  Forst. 

Trees  with  alternate  leaves,  usually  approximate  at  the  ends  of  branches. 
Flowers  in  terminal  or  lateral  spikes  or  racemes,  with  small  deciduous 
bracts.  Calyx-tube  ovoid  or  turbinate,  not  at  all  or  scarcely  produced 
above  the  ovary.  Petals  4  or  5,  adhering  at  the  base  to  the  staminal  ring. 
Stamens  indefiiiite,  in  many  series,  connate  at  the  base  into  a  short  ring 
or  cap ;  anthers  small,  versatile  or  fixed  near  the  base.  Ovary  inferior, 
with  an  annular  disc  on  the  top  within  the  stamens,  2-4-celled  ;  2-8  ovules 
in  each  cell ;  style  filiform,  with  a  small  stigma.  Fruit  pyramidal  ovoid 
or  oblong,  hard  and  fibrous,  indehiscent.  Seed  solitary,  with  a  thick  testa; 
albumen  none.  Embryo  thick,  fleshy,  consisting  of  two  concentric  homo- 
geneous masses,  the  central  mass  corresponding  to  the  pith,  the  outer  to 
the  bark,  both  separated  by  a  thin  layer  of  delicate  vessels  and  fibres,  cor- 
responding to  the  woody  portion  of  stem  and  root.  Cotyledons  rudimen- 
tary, scale-like.  On  the  structure  of  the  seeds  of  Barringtonia  and  Careya, 
see  Thomson  in  Joum.  Linn.  Soc.  ii.  47. 

1.  B.  acutangnla,  Gartner  Sem.  ii.  t.  101  ;  Bedd.  Fl.  Sylv.  t.  204 ; 
Roxb.  Fl.  Ind.  ii  635 ;  W.  &  A.  Prodr.  333.— Vem.  8amuiidar  phvl,  niCv^U 
pannidri,  ingar^  Oudh  ;  Kanapa  chettUy  Telugu. 

A  moderate-sized  tree,  with  obovate  or  oblanceolate  leaves,  entire  or 
serrulate,  narrowed  into  a  short  petiole,  glabrous,  pale  beneath,  3-5  in. 
long.  Flowers  red,  in  long  slender  pendulous  racemes;  bracts  oblong, 
very  deciduous.  Ovary  2-celled,  with  2  pendulous  ovules  in  each  ceU. 
Fruit  oblong,  4-angled,  1  in.  long  or  longer. 

Common  on  banks  of  streams,  edges  of  swamps,  and  in  moist  placesgenerally, 
in  South  India,  Burma,  Bengal,  the  Ouc&  forests,  and  the  sub-l£malayan 
tract,  extending  west  to  the  Jumna.     Also  Indian  Archipelago  and  North 
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Aiutrali&.  Leaves  Bhed  and  renewed  Marchp  April  FL  May ;  fr.  Sept-Oet 
Attains  a  height  of  30  and  a  ^prth  of  5  ft.,  with  a  short  trunk,  and  large  crooked 
spreadinc;  branches.  Bark  1  in.  thick,  cinereous  or  brownish  black,  rough  with 
longitudinal  reticulate  cracks  and  flirrows,  and  irregularly  oblong  exfoliating 
scales.  Wood  pale  or  reddish-brown,  turns  black  if  buried  in  mud,  fine-,  dose-, 
but  short-grained,  hard,  tough,  strong,  weight  of  cub.  fL  56  lb.  (Skinner),  39.4 
(Eyd) ;  vSLue  of  P.  315  (Kyd),  648  (Benson,  green  wood),  863  (Skinner).  Said 
to  oe  durable.  No  distinct  heartwood.  Used  for  boat-bmlding,  in  welU,  for 
carts,  rice-pounders,  and  by  cabinet-makers.  The  pounded  barf  is  used  to  in- 
toxicate fisn  ;  mixed  with  diaff  and  pulse,  it  is  given  as  cattle-fodder. 

5.  CABEYA,  Boxb. 

Trees  or  undeishrubB,  with  alternate  leaves  approximate  near  the  ends 
of  branches,  and  large  showy  flowers.  Calyx  wholly  adnate  to  the  ovary, 
ovoid  or  turbinate,  with  a  4-cleft  limb.  Petals  4,  spreading.  Stamens 
very  numerous,  in  several  rows  ;  filaments  distinct  above,  united  at  the 
base  into  a  thick  fleshy  ring,  inserted  with  the  petals ;  the  exterior  and 
interior  stamens  generally  without  anthers,  the  middle  row  antheriferons ; 
anthers  small,  versatile,  dehiscing  longitudinally.  Ovaiy  4-celled,  with 
numerous  ovules  attached  to  axile  placentas;  style  filiform;  stigma 
capitate,  obscurely  4-lobed  or  -toothed.  Fruit  globose,  with  a  thick  rind, 
numerous  seeds  embedded  in  a  fleshy  pulp.  No  albumen.  Embryo  large, 
almond-like,  structure  similar  to  that  of  Barringtonia. 

A  large  tree ;  flowers  sessile 1.  C  arborea. 

An  undershrub  ;  flowers  pedunculate 2.  C.  herbaeia, 

1.  0.  arborea,  Roxb.  Cor.  PI.  t.  218  ;  Wight  IlL  t  99,  100;  Bedi 
FL  Sylv.  t.  205,  AnaL  t.  18  iL ;  W.  &  A.  Prodr.  334.  Vem.  Kumhi 
humbhy  Khumhi,  Gond.  names  :  Kumri,  Chindwara ;  Ghimar,  Mandla, 
Balaghat. 

A  large  tree,  wholly  glabrous.  Leaves  obovate-oblong,  membranous, 
sessile  or  narrowed  into  short  marginate  petiole,  crenate,  with  10-12 
pair  of  prominent  main  lateral  nerves,  flowers  large,  sessile,  a  few 
together  at  the  ends  of  branchlets,  white  and  pink,  with  an  unpleasant 
smelL  Fruit  globose,  green,  3  in.  across,  crowned  with  the  persistent 
calyx-segments. 

Common  in  South  India,  Bengal,  and  Burma.  Sparingly  found  in  the  forests 
of  the  Central  Provinces,  Chidh,  and  in  the  sub-Himalayan  tract,  where  it  ex- 
tends west  a  little  beyond  the  Jumna.  Qrown  here  and  there  in  gardens  in  the 
Panjab.  (In  North  Australia  and  Queensland  a  tree  is  found  nearly  related  to 
this,  (7.  arborea,  var.  atutroMs,  Benth.  FL  Austr.  iiL  289.)  Bare  during  part 
of  the  dry  season,  the  new  foliage  appears  in  Much,  ApriL  FL  with  the 
young  leaves  ;  fr.  ripens  and  falls  about  July. 

Under  favourable  circumstances  attains  a  height  of  50,  and  a  girth  of  8  ft| 
but  in  Central  and  North  India  is  generally  a  much  smaller  tree.  Bark  1-2  in. 
thick,  dark  grey,  or  dark  brown,  smooth  or  rou^h,  with  large  erfbliating  scales. 
Inner  bark  red,  very  fibrous.  Sapwood  yellowish  white,  large,  heartwood  dull 
red,  or  reddish  brown,  beautifully  mottled,  even-grained,  ham  and  strong,  does 
not  season  well,  is  a|)t  to  split,  but  takes  a  fine  polish.  The  weight  of  a  cab. 
ft.  of  seasoned  wood  is  given  by  Skinner  at  50  lb.,  and  this  may  probably  be 
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accepted  as  a  iair  average,  though  it  seems  to  flactaate  between  wide  limits,  the 
extremes  being  36  and  60.75.  My  experiments  with  Burma  wood  gave  55  in 
1862,  50.58  and  60.37  in  1864.  The  average  of  9  experiments  made  by  me  in 
1864  was  P.=768,  the  extremes  being  645  and  950 ;  Skinner  gives  it  at  870, 
which  is  probably  somewhat  too  high.  I  am  inclined  to  accept  800  as  the  mean 
value  of  the  coefficient  of  transverse  strength,  with  regard  to  the  results  of  all 
experiments  available  to  me.  Annual  rings  fairly  distinct,  medullary  rays  very 
nnmerous,  veij  fine,  pores  scanty,  in  oval  grouns  of  3-6,  uniformly  distributed. 
Each  annual  nng  marked  bv  a  narrow  ring  of  darker  wood.  The  wood  is  not 
mnch  used  in  North- West  India,  save  for  agricultural  implements.  In  South 
India  and  Burma  used  for  cart-building.  The  bark  is  used  as  an  astringent 
in  native  medicine.  From  the  inner  bark  fuses  for  matchlocks  are  made,  by 
poonding,  cleaning,  dryinc^  and  twisting  it  into  a  thin  cord.  These  are  said  to 
Sam  at  the  rate  of  12  in^es  per  hour.  Coarse  strong  cordage  is  also  made  of 
the  hark. 

2.  0.  herliacea,  Bozb.  Cor.  PL  t.  217. 

A  small  nndershrub ;  a  tbick  woody  root-stock  producing  annually  a 
herbaceous  stem  12-in.  high,  with  cuneate  leaves,  and  a  number  of  pedun- 
culate large  beautiful  pink  flowers  which  appear  in  spring. 

Grass  lands  in  Bengal,  Oudh,  and  the  Central  Provinces. 

Ordbr  XXXVIII.  lttheabieje. 

Herbs,  shrubs  or  trees  with  simple  entire  leaves,  generally  opposite, 
sometimeB  alternate  or  verticillate.  Stipules  none.  Flowers  bisexual, 
generally  regular.  Calyx  free,  campanulate  cylindrical  or  hemispherical ; 
lobes  4-8,  valvate  in  bud,  and  often  with  as  many  intermediate,  usually 
exterior  teeth  or  appendices.  Petals  generally  isomerous  and  alternate 
with  the  calyx-lobes,  obovate,  often  corrugated  in  the  bud,  sometimes 
wanting,  inserted  inside  the  limb  of  the  calyx.  Stamens  usually  definite, 
perigynous ;  filaments  inflected  in  the  bud ;  anthers  2-celled,  dehiscing 
longitudinally.  Ovaiy  free,  usually  2-4-celled,  cells  with  numerous  ovules 
attached  to  an  axile  placenta ;  style  simple,  persistent.  Fruit  a  capsule, 
2-4-  or  many-celled,  or  by  obliteration  of  septa  1 -celled.  Seeds  numer- 
ous without  albumen,  embryo  straight  with  a  short  radicle. — Cen.  PI. 
L  773 ;  Koyle  111.  208  (OrafiateoB),  212  ;  Wight  111  i.  204  (Scdicariece), 
n,  2  {OroTuxtece), 

Oyary  free  ;  leaves  with  black  dots  or  glands  beneath ;  calyx- 
tube  curved .1.  Woodfordia. 

Oraiy  free ;  leaves  without  dots  or  glands ;  calyx-tube  straight. 

Calyx-lobes  4 ;  petals  4  ;  stamens  8 2.  Lawronia.. 

Calyx-lobes  6 ;  petals  6  ;  stamens  numerous        .        .        .     8.  Laobbstbgbmia. 
Ofary  inferior  ;  fruit  with  a  hard  coriaceous  rind,  crowned  by 

the  persistent  calyx 4.  Punica. 

Ovary  partially  adnate  to  calyx  ;  fruit  fleshy,  base  and  sides 

adnata  to  the  persiBtent  ouyx  ;  leaves  thick     .        .        .6.  Sonnxratia. 

1.  WOODFOBDIA,  Salisbury. 

Calyx  tubular,  coloured,  slightly  eurved  and  widened  at  the  mouth, 
which  is  oblique,  and  has  6  small  equal  deltoid  lobes,  and  as  many  exter- 
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nal  short  appendices,  peisistent  in  fruit,  expanding  and  generally  split 
below.  Petals  6,  alternate  with,  the  calyx-lobes,  linear-lanceolate,  minute. 
Stamens  12,  inserted  near  base  of  calyx,  much  exserted  ;  anthers  oyate, 
versatile.  Ovary  2-celled  ;  style  filiform,  exserted.  Capsule  2-celled,  2- 
valved,  with  numerous  small  seeds,  covered  with  the  persistent  calyx. 

1.  W.  floribunda,  Salisb.;  Boissier  FL  Orient,  ii.  737. — Syn.  GruHea 
iomentosa,  Eoxb.  Cor.  PL  t.  31 ;  Fl.  Ind.  ii.  233 ;  W.  &  A.  Prodr.  308. 
Sans.  Dhdtri  pushpika,  Agnivala  (the  flame  of  fire).  Yem.  Datd^  tdwi, 
tdwa,  dhd,  thdwi,  sautha,  dafvai,  dhae,  dliaura,  dhauLcu  Local  names: 
Dhewtie,  Oudh ;  Dhuvie,  eurtdri,  C.P. ;  Pitta  marra,  Gonds,  C.P. 

A  large  shrub,  with  long  spreading  branches,  pubescent,  young  biancli- 
lets  and  leaves  with  numerous  small  black  glands.  Leaves  opposite  or 
subopposite,  sometimes  in  whorls  of  3,  sessile,  2-4  in.  long,  ovate-lanceo- 
late from  a  cordate  or  rounded  base,  with  6-10  prominent  arcuate  lateral 
nerves  on  either  side  of  midrib,  joined  by  distinct  intramarginal  veina 
Flowers  on  slender  pedicels  dilated  above,  shorter  than  calyx,  with  a  few 
bracts  at  base,  in  axillary  clusters.  Length  of  style  and  stamens  vary  in 
this  plant,  as  noticed  for  Lythrum  Salicaria  in  Oliver's  Ind.  Bot.  213. 

Common  throughout  India,  beyond  the  Indus  at  Peshawar,  and  in  Beluchis- 
tan.  Ascends  to  6000  ft.  in  the  N.W.  Himalaya.  FL  Feb.-ApriL  10  ft.  high 
or  more,  bark  smooth,  peeling  off  in  thin  scales,  wood  pale  nut-brown,  close- 
grained,  used  as  fuel.  In  the  north-west  the  flowers  are  t^ollected  for  export  to 
the  Panjab,  for  dyeing  silks.    The  flowers  secrete  much  honey. 

2.  LAWSONIA,  Linn. 

Calyx  short,  broad -turbinate,  deeply  cleft  into  4,  broad -ovate  lohes, 
without  appendices.  Petals  4,  sessile,  corrugated  in  bud,  inserted  on  a 
raised  ring  at  the  top  of  the  calyx-tube.  Stamens  8,  inserted  in  pairs  be- 
tween the  petals,  sometimes  4  only ;  filaments  subulate ;  anthers  broad- 
oblong,  the  cells  attached  to  a  thick  connective.  Ovary  globose,  4-celled; 
style  filiform  ;  ovules  numerous,  adnate  to  thick  axile  placentas.  Capsule 
globose,  supported  at  the  base  by  the  persistent  calyx,  pericarp  brittle, 
bursting  irregularly.  Seeds  truncate,  cuneate  or  pyramidal,  with  a  thick 
testa;  cotyledons  flat,  orbicular;  radicle  short. 

1.  L.  alba,  Lamarck;  Boissier  Fl.  Orient,  ii.  744;  Wight  HI.  t  87; 
W.  &  A  Prodr.  307. — Syn.  L,  inenniSy  Linn. ;  Eoxb.  Fl.  Ind.  iL  258.  L 
spinosa,  Linn.  The  Henna  plant  of  Egijpt  Sans.  Mendhi,  Vem. 
Mendi,  mehndi, 

A  glabrous  shrub,  with  angular  branchlets  sometimes  spinescent,  and 
opposite,  sessile  coriaceous  small  leaves,  elliptic  or  obovate-elliptic,  fiom 
a  cuneate  base;  about  1  in.  long.  Flowers  greenish  yellow,  very  fragrant, 
\  in.  across,  on  short  slender  pedicels,  in  large  terminal  paniculate  cymes. 

Indigenous  in  Beluchistan,  on  dry  hills  of  the  Coromandel  coast,  and  perhaps 
in  Central  India.    Cultivated  throughout  India  for  its  leaves,  and  as  a  hedge- 
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plant  Probably  indigenons  in  North  Africa,  Arabia,  and  Persia.  Ooltivated 
u  most  tropical  and  snbtropical  countries.  Fl.  thronghout  the  year.  Qrown 
from  seed  and  cuttings.  The  leaves  are  powdered  and  made  into  a  naste  which 
IB  need  to  dje  nails,  ^in,  and  beard.  Regarding  its  cultivation  in  tne  AmbaUa 
district,  see  Edgeworth  Jour.  As.  Soc.  viL  754. 

3.  LAGEBSTBCEMIA,  Linn. 

Trees  and  shrubs ;  leaves  opposite  or  the  uppermost  alternate,  petio- 
late,  oblong  or  ovate,  entire.  Flowers  in  axillary  or  terminal  panicles. 
Caljx-tube  short,  broadly  turbinate,  cleft  into  6  ovate  lobes.  Petals  6, 
inserted  between  the  calyx-lobes,  clawed.  Stamens  numerous,  inserted 
at  the  bottom  of  the  calyx-tube  ;  filaments  long  exserted,  filiform  ;  anthers 
versatile.  Ovary  sessile,  3-6-celled ;  style  filiform ;  ovules  numerous, 
attached  to  axile  placentas.  Fruit  an  oblong,  coriaceous  capsule,  girt  at 
the  base  by  the  persistent  calyx,  d-6-celled,  dehiscing  loculicidaUy  into 
^  valves;  dissepiments  and  placentse  attached  to  the  middle  of  the 
valves.  Seeds  winged,  with  a  membranous  testa;  cotyledons  orbicular; 
radicle  cylindrical. 

1.  L.  parviflora,  Roxb.  Cor.  PL  t.  66 ;  FL  Ind.  iL  505  ;  Bedd.  Fl. 
Sylv.  t.  31 ;  W.  &  A.  Prodr.  308. — Vem.  Bdkliy  dJiaura,  Kat  dhaura  : 
N.W.P. ;  Lendiay  leindia,  seinajO.V, ;  Sidda,  asidy  Oudh  and  Mirzapore 
district ;  Shef,  Eanda ;  Kahria^  kdkrio,  Banswara  and  Guzerat 

A  large  tree,  glabrous,  only  youngest  branches  and  leaves  slightly 
pabescent.  lieaves  coriaceous,  opposite,  sessile  or  very  shortly  petiolate, 
oblong  or  ovate,  with  6-10  prominent,  arcuate  lateral  main  nerves  on  either 
side  of  midrib.  Flowers  white,  fragrant,  \  in.  across,  on  slender  pedicels 
in  panicles,  few  or  many  flowered.  Calyx  even,  not  ribbed,  pubescent, 
the  6  outer  stamens  much  longer  than  the  rest.  Capsule  ovoid  or  cylin- 
drical, f-j-  in.  long,  3-4-celled.  Seed  with  a  terminal  wing,  longer  than 
seed,  the  whole  f  in.  long,  \  in.  broad  in  the  middle,  with  a  straight  thin 
edge  on  the  inside,  and  a  thick  curved  bark  on  the  outside. 

Common  in  Central  India,  Bandelkhand,  Behar,  Bengal,  the  Oudh  forests, 
and  the  sub-Himalayan  tract  to  the  Jumna,  ascending  to  3000,  and  occasionally 
to  5000  ft.  Banswara,  Guzerat.  South  India  (freauent  in  Mysore  and  on  the 
east  side).  The  old  leaves  shed  in  March,  Apnl,  tne  young  foliage  comes  out 
in  May.  Fl.  April-June  ;  fruit  ripens  in  August,  and  remains  long  on  the  tree. 

In  North  ana  Central  India  attains  50-70  ft.,  and  a  girth  of  6-8  ft.,  with  a 
straight  clean  stem,  often  30-40  ft.  to  the  first  branch.  Grows  well  from  seed, 
coppices  readily,  the  shoots  growing  rapidly  into  tall  straight  poles.  Bark  ^-1 
in.  thick,  light  ash-coloured,  almost  wnite,  even,  smooth,  rarely  marked  with 
few  shallow  furrows,  flaking  off  in  dark-coloured  scurfy  pieces,  leaving  exposed 
the  inner  lighter-coloured  layers.  Wood  light  brown  or  yellowish,  often  with 
a  reddish  tinge,  and  mottled,  smooth-  and  even-grained.  Heartwood  darker, 
but  not  sharply  defined.  Pores  large  ;  numerous  whitish  wavy  concentric  bands 
in  the  wood ;  annual  rings  not  distinct.  The  cub.  ft.  weighs  40-50  lb.  Elas- 
tic, tough,  and  of  great  transverse  strength.  Seasons  wefl,  works  freely,  and 
takes  a  fine  polish.  Fairly  durable.  Used  extensively,  and  valued  highly  for 
ploughs  and  other  agricultural  implements,  and  for  construction.    Buggy-shafts 
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and  axe-handles  are  made  of  it    A  sweet  gum  exudes  from  wounds  in  tae  oork, 
and  is  eaten.    Bark  and  leaves  are  extensively  employed  for  tanning. 

X.  lanceolcUaf  WalL  ;  Bedd.  FL  Sylv.  t.  32. — ^Y em.  Bandara,  namdiy  nanuit 
naniy  Western  Ghats,  a  common  tree  in  the  forests  on  the  w^  side  of  the 
Peninsula  as  far  north  as  Ehandeish,  is  similar  to  X.  parvifiora,  but  is  readily 
distinguished  bv  petiolate,  ovate,  acuminate  leaves,  wnidli  are  bluish  white  be- 
neath ;  larger  flower-panicles,  the  calyx  and  pedicels  clothed  with  denae  gey 
Eubescence,  calyx-s^ments  reflexed,  and  small  capsules  ^  in.  long.  (The 
irge  capsules  ^ured  by  Beddome  do  not  apparently  belong  to  this  species.) 

Z.  indica^  Linn. ;  Wight  lU.  t.  86 ;  a  handsome  shrub  from  China,  wiUi 
large  white  or  purple  flowers  ;  petals  long-clawed  and  much  curled.  Is  culti- 
vated in  gardens. 

X.  Reginoe,  Roxb.  Cor.  PL  t.  65  ;  Bedd.  Fl.  Sylv.  t  29 ;  is  a  large,  bulky, 
and  valuable  timber-tree  with  large  showy  lilac  flowers,  in  moist  forests  of  Eastern 
Bengfd,  Burma,  the  western  coast  of  the  Peninsula,  and  at  the  foot  of  the  Ghats, 
extending  north  as  far  as  the  Ratnagiri  district,  where  it  is  called  Taman.— 
Vem.  JaruL,  Bengal.  PymmOj  Burm.  It  diff'ers  from  the  three  first-nained 
species  by  the  calyx  longitudinally  ribbed  and  furrowed,  by  all  stamens  being 
of  equal  length,  and  a  large  6-celled  ovoid  or  globose  capsule.  The  wood  is 
red,  not  heavy,  and  fairly  strong,  the  cub.  ft.  weighs  between  36  and  47  lb.,  and 
the  average  value  of  P.  ranges  from  600-850.  It  is  used  extensively  for  ship- 
building at  Chittagong,  and  in  Burma. 

4.  PUWICA,  Linn. 

Ovary  inferior ;  calyx  coriaceous,  persistent,  prolonged  above  the  ovaiy, 
free  part  campanulato,  cleft  into  5-7  valvato  lobes.  Petals  as  many  as 
calyx-lobes,  inserted  at  the  mouth  of  the  calyx-tube,  crumpled  in  bud. 
Stamens  numerous,  inserted  at  different  heighte  below  the  petals ;  filft- 
mente  distinct ;  anther-cells  attached  to  a  large  ovoid  connective.  Style 
filiform ;  stigma  capitate.  Fruit  large,  globose,  crowned  by  the  somewhat 
tubular  limb  of  the  calyx,  indehiscent,  divided  in  2  tiers  or  divisions,  the 
lower  3-celled,  the  upper  5-9-celled  ;  dissepunente  membranous ;  placents 
in  the  lower  division  at  the  bottom  of  the  cells,  in  the  upper  stretching 
from  .the  side  of  the  £ruit  to  the  middle.  Seeds  numerous,  nestling  in  a 
pellucid  pulp.  Embryo  oblong ;  radicle  short,  acute ;  cotyledons  folia- 
ceous,  spirally  convolute. 

The  structure  of  the  fruit  is  remarkable.  The  bud  in  ite  youngest  state 
shows  a  thick  concave  disc,  closed  by  the  valvate  sepals  or  calyx-lobes. 
At  the  bottom  of  the  disc  appear  the  carpels,  in  two  circles ;  at  its  edge 
the  petels,  alternating  with  the  calyx-lobes,  and  the  space  between  petals 
and  carpels  is  occupied  by  numerous  rows  of  stamens.  The  carpels  of  the 
outer  circle  appear  first,  they  are  5-9 ;  the  number  of  the  inner  caipels  is 
generally  3,  sometimes  5.  These  carpels  coalesce,  and  the  upper  portions 
uniting,  form  the  style.  Each  carpel  has  numerous  ovules,  which  origin- 
ally appear  at  the  bottom  of  ite  cavity.  Meanwhile  the  sides  of  the  con- 
cave disc  keep  on  growing,  finally  the  outer  carpels  are  raised,  and  fonn 
the  upper  division  of  cells  in  the  fruit,  while  those  of  the  inner  ring  re- 
main at  the  bottom,  and  form  the  lower  tier  or  division.  The  position  of 
the  placentas  also  is  somewhat  changed  through  the  expansion  and  altered 
position  of  the  carpcl&     The  ripe  Pomegranate  may  be  compared  to  the 
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fruit  of  a  Bose,  with  this  difiference,  that  in  the  Eose  the  carpels  are  more 
nmnerousy  that  they  do  not  coalesce,  though  the  styles  sometimes  do,  and 
that  they  are  1-seeded.  This  hrief  indication  of  a  most  curious  structure 
is  intended  to  elicit  further  researches  on  the  development  of  the  ovary  in 
the  Indian  genera  of  EosacesB,  MyrtacesB,  and  LythrariesB  {Sonneratia  and 
Dudbanga),  With  regard  to  Punica,  there  should  he  consulted,  hesides 
lindley's  Vegetahle  Kingdom,  and  Wight's  Illustrations,  Agaxdh.  Syst 
Plani  1858,  t.  xii. ;  Griffith  NotulsB,  iv.  p.  641,  Ic.  t  634  ;  Payer  Organo- 
genie  Compar^e  de  la  Fleur,  Paris,  1857,  p.  465,  t  99 ;  Berg  in  Maxtius 
FL  BrasUiensis,  Myrtacese,  p.  6,  t.  8,  9.  Punica  is  an  anomalous  genus, 
with  some  afi&nity  to  M3nrtace8B,  but  is  separated  from  that  order  by  the 
valvate  calyx  and  other  characters. 

I.  P.  Oranatuni,  Linn. ;  Eoxb.  Fl.  Ind.  ii  499 ;  W.  &  A.  Prodr.  327 ; 
Wight  IlL  t.  97.  The  Pomegranate.  Sans.  Dalima;  Arab.  Rumdn ; 
Pers.  Ana^, — ^Vem.  Andr  (tree  and  fruit),  ddrim,  dalima  ddl,  daru,  dhdru, 
damn. 

A  shrub  or  small  tree,  deciduous,  glabrous,  often  with  spinescent  branch- 
lets.  Leaves  opposite  or  subopposite,  often  fascicled,  on  short  petioles,  ob- 
long, quite  entire,  not  dotted.  Flowers  sessile,  terminal,  soUtary  or  in 
3-flowered  cymes,  usually  scarlet,  rarely  white  or  yellow.  Fruit  2-3J 
in.  diam.,  with  a  coriaceous  rind;  pulp  red,  in  some  varieties  white.  Seeds 
angled. 

Wild,  common  in  Eastern  Afghanistan  and  Beluchistan  to  6000  ft.  Hills 
west  of  Sindh  to  4000  ft.  East  flank  of  Suliman  range  between  3500  and  6000 
ft.  Not  uncommon  in  the  Panjab  Salt  range,  and  in  parts  of  the  North- West 
HimalBya.  Abundant  in  Eamaon  (wild  ?)  at  elevations  between  2000-6000  ft. 
Believea  also  to  be  indigenous  in  Syria.  Run  wild  in  Greece  (Fraas  Syn.  PL 
FL  class.  79).  Cultivated  extensively  in  many  parts  of  India,  in  Western  Asia, 
the  Mediterranean  recplon,  and  in  many  subtropical  countries  of  the  Old  and  the 
New  World.*  New  leaves  (in  India)  Feb.,  March ;  fl.  chiefly  April,  May,  but 
also  at  other  seasons  ;  the  fruit  ripens  from  July-Sept.  Easily  raised  from  cut- 
tings ;  growth  slow  (18  rings  per  in.  radius).* 

Karely  over  20  ft.  high,  with  a  short  trunk  attaining  3-4  ft  in  girth  ;  bark 
jellowisn  or  dark  grey.  Wood  whitish  or  yellow!^  white,  close-  and  even- 
g^ained,  hard,  heavy,  takes  a  fine  polish.  Several  varieties  of  the  fruit  are  cul- 
tivated in  Kashmir,  but  the  best  Fomeffranates  are  imported  into  India  from 
A%hani8tan  ;  those  of  Jellalabad  are  valued  most  The  bark  of  the  root  is  an 
excellent  vermifuge,  and  is  considered  a  specific  against  the  tape- worm  (Pharm. 
Ind.  93).  The  rind  of  the  fruit  ndspcU,  Ph.  ehandij  chowdiy  kuBhial^  Sindh, 
is  extensively  used  as  a  dye-  ana  tan-stuif ;  from  the  flowers  a  light-red  dye  is 
made.    Morocco  leather  is  tanned  and  dyed  with  the  bark  of  the  tree. 

*  The  Pomegranate,  the  Fig,  and  the  Vine  are  frequently  mentioned  in  the  Old 
Testament  (e.  ^.,  Deut  viii.  8).  The  Pomegranate  occurs  in  the  Odyssey ;  its  name 
(^oii)  ia  snpposed  to  snggest  an  afiinity  with  the  Hebrew  and  Syrian  name  Rimmxm. 
There  seems  no  doabt  that  the  tree  is  not  indigenous  in  Greece,  and  that  its  cultiva- 
tion was  originally  introduced  from  Syria.  Of  the  Latin  names,  maJa  grancUOy  qnce 
pumca  voeaniurf  the  first  is  explained  by  the  number  of  seeds  (a  granorum  multUu- 
<fiae),  the  second  indicates  that  the  fruit,  or  at  least  some  of  the  better  kinds,  was 
Ivooght  frcHn  North  Africa.  The  Pomegranate  is  not,  however,  indigenoue  in  North 
Africa,  and  was  probably  brought  to  Carthage  from  Phoenicia. 

Q 
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5.  SOmrEBATIA,  Linn.  f. 

Glabrous  trees  or  shrubs,  with  opposite,  petiolate,  thick  leaves.  Elowets 
large,  solitary  or  in  3-flowered  cymes.  Calyx  thick,  the  tube  broadly  cam- 
panulate,  adnate  to  the  ovary  at  the  base  j  lobes  4-8,  without  appendices. 
Petals  4-8,  narrow  or  none.  Stamens  numerous,  inserted  at  the  top  of  the 
calyz-tube,  inflected  in  the  bud.  Ovary  enclosed  in,  and  partially  adnate 
to  the  calyx-tube,  depressed-globose,  10-15-celled ;  style  elongated  with 
a  small  capitate  stigma.  Fruit  large,  depressed,  fleshy  and  indehiscent, 
surrounded  by  the  persistent  calyx,  and  adnate  to  it  at  the  base.  Seeds 
immersed  in  pulp,  angular  with  a  thick  testa.     Cotyledons  ofly. 

1.  S.  acida^  Linn.  f. ;  Roxb.  FL  Ind.  iL  506;  W.  &  A.  Prodr.  327; 
Wight  Ic  t  340. 

A  small  tree,  with  drooping  branches  and  petiolate,  broadly  ovate  oi 
obovate  leaves,  generally  with  cuneate  base.  Calyx-segments  about  1 
in.  long.  Petals  purple,  linear,  scarcely  exceeding  the  calyx.  Fmit  1-2 
in.  diam. 

In  salt  marshes  and  creeks.  Delta  of  the  Indus,  western  coast,  Sunderbans, 
and  Burma  coast.  Also  on  the  east  coast  oi  Africa,  and  in  North  Anstzalia. 
Wood  used  as  fuel  (Grah.  Cat.  Bomb.  72). 

Order  XXXIX.    SAMTDACEjE. 

Trees  or  shrubs,  with  simple,  petiolate,  alternate,  distichous  leaves,  and 
small  deciduous  stipules.  Flowers  inconspicuous,  regular,  generally  bi- 
sexuaL  Calyx  coriaceous,  persistent^  gamosepalous,  lobes  3-7,  imbricate 
or  valvate.  Petals  pengynous,  none  or  as  many  as  calyx-lobes,  alternate 
with  them  and  similar  to  them  in  substance.  Stamens  definite  or  indefi- 
nite, often  alternating  with  barren  staminodes ;  anthers  2-celled,  the  cells 
dehiscing  longitudinally.  Ovary  free,  rarely  adiiate  to  the  calyx-tube,  syn- 
carpous ;  ovules  attached  to  3-^5  parietal  placentte.  Fruit  a  capsule,  1- 
celled,  generally  3-5-yalved,  rarely  indehiscent.  Seeds  genendly  few, 
with  a  coriaceous  or  crustaceous  testa,  and  copious  fleshy  albumen. — Gen. 
PL  i.  7943  RoylelU.  170. 

1.  CA8EABIA,  Jac<^ 

Trees  or  shrubs  with  alternate,  distichous  leaves ;  stipules  small  lateral 
Flowers  fasciculate,  small,  green  or  yellow,  on  articulate  bracteate  pedicels. 
Calyx-tube  short,  with  4-6  imbricate  lobes.  Petals  none.  Stamens  6-15, 
alternating  with  an  equal  number  of  barren  staminodes,  and  usually  con- 
nate with  them  into  a  short  tube  or  ring.  Ovary  free,  narrowed  into  a 
short  style ;  ovules  numerous,  attached  to  3-4  parietal  placentce.  Capsule 
3-4-valved,  seeds  numerous,  attached  to  the*middle  of  the  valvea  Seeds 
with  a  fleshy  aril;  albumen  fleshy;  embryo  straight;  cotyledons  flat; 
radicle  terete. 

Tomentose;  stipules  minute ;  leaves  oblong  or  ovate-oblong  .     1.  C.  tomentosa. 
Glabrous ;  stipules  {  in.  long ;  leaves  elliptic  .        .  .     2.  C.  gravetie^ 
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1.  0.  tomentosa,  Roxb.  FL  Ind.  ii.  421.— Tab.  XXXL— Syn.  C. 
dliptica,  Willd. ;  Wight  Ic.  t  1849.  Vem.  Chilla,  ckildra^  hairiy  hhdri. 
Local  names,  Tcmdri  mara,  Gonds,  C.P. 

A  small  tree ;  leaves  and  brancblets  tomentose.  Leaves  oblong,  or 
OTBt&oblong  £rom  an  oblique  base^  serrate,  3-7  in.  long,  on  short  petioles ; 
8-10  main  lateral  nerves  on  either  side  of  midrib,  joined  by  prominent 
paraUol  transverse  veins ;  stipules  smalL  Flowers  tomentose,  greenish 
jellow,  on  pedicels  somewhat  longer  than  calyx,  numerous,  in  compact 
axillary  fascicles.  Calyx  4-5-cleft.  Stamens  8 ;  staminodes  hairy.  Fruit 
OToid,  }  in.  long,  somewhat  fleshy,  5-6-ribbed,  3-valved,  on  short  pedicels, 
solitary,  or  few  together  in  lateral  fascicles.  Seeds  embedded  in  a  scarlet 
soft  mass,  consisting  of  the  agglomerate  arils. 

Conmion  in  Central  India,  Behar,  the  Oudh  forests,  and  the  sub-Himalayan 
tnct  as  &r  as  the  Indus.  Also  in  Eastern  Bengal,  South  India  and  Ceylon. 
The  leaves  shed  Jan.-March  ;  new  leaves  appear  March,  ApiiL  Fl.  Jan.-May, 
generally  about  ApriL 

Generally  not  exceeding  30  ft,  with  a  short  trunk,  attaining  a  girth  of  4  ft. ; 
on  ^od  BoU  (frequently  in  the  Baraitch  division  of  the  Oudh  forests),  attaining 
40  ft.,  and  7-9  fi  girth,  R.T.  Bark  nearly  1  in.  thick,  cinereous,  with  white 
specks,  or  blackish  brown  by  age,  smooth,  with  longitudinal  wrinkles,  with 
rough  fmrows  in  old  stems.  Wood  dirty  white,  or  yellowish,  even-grained, 
compact,  hard,  strong  and  elastic,  48  lb.  ner  cub  ft.,  R.T.  Ant  to  split  in  sea- 
soning, does  not  warp,  and  works  Bmoothly.  Heartwood  not  oistinct,  employed 
for  ordinary  purposes,  not  much  valued,  combs  are  made  of  it.  All  parts  of  the 
tree  are  very  bitter ;  in  Kamaon  the  pounded  bark  is  used  for  adulterating  the 
Kamda  powder  of  RotUera  tmetona.  The  pounded  fruit  yields  a  milky,  acrid 
joioe,  used  for  poisoning  fish. 

2.  C. graveolens,  Dalzell;  Eew  Joum.  of  Bot.  iv.  107(1852) ;  Bombay 
FL  11. — ^Vern.  Cfhilla,  ndro,  alodl,  kathera,  ptmprij  North- West  India; 
OUrchiy  tundrif  C.P. 

A  shrub  or  small  tree,  glabrous ;  leaves  elliptic,  dentate,  4-8  in.  long, 
on  short  petioles ;  8-10  main  lateral  nerves  on  either  side  of  midrib ; 
stipules  ^  in.  long,  falcate  or  lanceolate,  deciduous.  Flowers  green, 
numerous,  with  a  disagreeable  odour,  clustered  in  the  axils  of  the  leaves, 
glabrous ;  pedicels  very  short.  Calyx-lobes  5.  Stamens  8,  alternating 
with  acute  peniciUate  scales  (staminodes).  Fruit  oblong,  shining,  3-valved ; 
Beeds  12. 

Abundant  in  the  Oudh  forests  (associated  with  S&l),  also  in  the  Central  Pro- 
vinces, the  Konkan,  and  Canara.  In  the  sub-Himalayan  tract  as  far  west  as  the 
Chenab,  locally  and  sparingly  only,  ascending  to  5000  ft.  The  leaves  are  shed 
in  March  and  April,  and  renewed  in  May.  Not  higher  t^an  20  ft.,  girth  12-15 
in.  Bark  dark  cinereous,  with  white  specks,  even,  with  a  few  longitudinal 
vrinkles.    Wood  light-yeUow,  fine-grained  ;  the  fruit  is  used  to  poison  fish. 

Homalium^  Jacquin,  is  another  genus  of  this  order,  distinguished  by  a  half 
inferior  ovary,  styles  3-5,  calyx-lobes  and  petals  6-7,  flowers  in  slender  axillary 
racemes  or  terminal  panicles. 

1.  H.  tomerUontm,  Bentk;  Linn.  Joum.  iv.  34. — Syn.  BlackweUia  tomentom, 
Vent.    Myauhha/w,  Burm.    A  large  tree  with  smooth  white  bark  (too  smooth 
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for  monkeys,  the  Burmese  name),  laige  subeessile  obovate  leayes,  tomentoee 
beneath,  ana  flowers  in  axiUanr  racemes.    Burma.    Java. 

2.  H.  nepcUensCy  Benth. — Sjm.  Blackwellia  nepcUentUf  WalL  Fl.  As.  lar.  t 
179,  with  ovate,  petiolate,  glabrous  leaves  and  paniculate  flowers,  Nepal. 

Order  XL.    PASSIFLOBEiB. 

Herbs,  shrubs,  rarely  trees,  with  alternate  leaves  with  or  without 
stipules.  Flowers  regular.  Stamens  definite ;  anthers  2-celled,  dehiscing 
longitudinally.  Ovary  free,  1 -celled,  with  numerous  ovules,  attached  to 
3-5  parietal  placentae.  Fruit  dry  or  fleshy  with  numerous  seeds,  covered 
with  an  arillus  or  pulpy  integument,  testa  coriaceous  or  crustaceons ; 
embryo  large,  with  foliaceous  cotyledons,  enclosed  in  a  fleshy  albumen. — 
Gen.  PI.  i.  807  ;  Roylo  111.  220  (Papayacem) ;  Wight  111.  ii.  33. 

The  principal  genus  of  this  family  is  Passiflora,  comprising  a  huge 
number  of  species,  mostly  American,  and  a  few  Indian,  herbaceous  or 
perennial  climbers,  with  axillary  tendrils,  showy  bisexual  flowers,  with  a 
stalked  ovary ;  stamens  adnate  to  the  gynophore,  and  a  ring  with  filiform 
appendages  arising  from  the  calyx-tube.  The  genus  Carica  belongs  to  the 
tribe  Papayacem  with  unisexucd  flowers  and  no  ring  or  corona. 

1.  CABICA,  Linn. 

Soft-wooded  trees  or  shrubs  with  milky  juice,  stem  generally  simple,  or 
with  few  branches,  leaves  at  the  ends  of  branches.  Ko  stipules.  Flovers 
in  axillary  racemes  or  panicles,  uni-  or  bi-sexuaL  Calyx  small,  5-lobed. 
Corolla  in  the  male  flowers  gamopetalous,  5-lobed;  in  the  female  flovers, 
of  5,  Ihiear-oblong  deciduous  petals.  Stamens  10,  inserted  in  the  mouth 
of  the  corolla,  those  opposite  to  the  lobes  on  short  filaments,  those 
alternate  with  them  sessile;  anthers  adnate  to  the  filaments,  2-celled, 
dehiscing  longitudinally.  Ovary  free,  ovules  numerous,  attached  in  2 
rows  to  5  parietal  placentas.  Fruit  fleshy,  sulcate,  indehiscent  yn\h. 
numerous  seeds.  Embryo  straight,  in  a  fleshy  albumen ;  cotyledons  flat, 
oblong. 

1.  0.  Papaya,  Linn. ;  Roxb.  FL  Ind.  iiL  824 ;  W.  &  A.  Prodr.  352  ; 
Wight  111.  t.  106,  107. — Vem.  Papaya^  pepiya, 

A  small  soft-wooded,  fast-growing,  and  short-lived  tree,  with  large 
glabrous  palmatifid  and  palminerved  leaves,  12-24  in.  across,  on  long^ 
hollow  petioles,  forming  a  round  tuft  at  the  top  of  the  stem.  Flowers  on 
axillary  panicles,  pale  yellow,  fragrant,  generally  dioicous,  but  occasion^ 
ally  a  few  female  flowers  on  a  male  plant.  Male  flowers  in  long  drooping 
panicles.  Female  flowers  in  short  clusters.  Ovary  1 -celled.  Stigma 
sessile,  5-lobed,  lacerated.  Fruit  succulent,  indehiscent,  1 -celled.  Seeds 
numerous,  black,  enclosed  in  sweet  mucous  pulp,  and  covered  with  a 
loose  hyaline  skin  or  arillus ;  testa  thick,  brittle. 

Indigenous  in  Brazil,  and  probably  also  in  Central  America  and  the  West 
Indies.  Cultivated  throughout  South  India,  Burma,  and  Bengal ;  in  North- West 
India  as  far  as  Saharanpur  and  Delhi.    The  Papaya  must  have  been  introduced 
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into  India  at  an  early  date  after  the  discovery  of  America,  for  in  1626  seeds 
were  brought  to  Naples  from  India  (De  Candolle  Geogr.  Bot.  ii.  917).  The 
Indian  name  of  the  plant  is  derived  rrom  that  imder  which  it  was  known  in 
America  (^Fapafff,  papay),  and  the  Burmese  name  of  ThMnhawthl  (fruit  brought 
by  seargomg  vessels)  is  a  further  confirmation  of  its  forei^  origin.  In  flower 
and  fruit  nearly  throughout  the  year,  bears  fruit  18  months  after  sowing.  The 
imripe  fruit  is  eaten  as  a  v^table  and  preserved,  the  ripe  fruit  is  sweet  and 
veiy  pleasant,  the  seeds  are  punsent  Meat  becomes  tender  by  washing  it  with 
water  impr^piated  with  the  mil£y  juice^  or  by  suspending  the  joint  under  the 
tree. 

Tebrameles  nudifkrra,  R.  Brown  ;  Bedd.  FL  Sylv.  t.  212— ^yn.  T.  Graham- 
iana,  Wight  Ic.  1956 — is  a  laitte  deciduous  tree,  of  the  Order  DatUceas.  Fl. 
Tellow,  small,  dioicous;  male  flowers  in  erect  panicles,  crowded  at  tiie  ends  of 
oianchlets ;  female  flowers  in  pendulous  racemes.  Calyx  5-cleft ;  petals  none ; 
stamens  4 ;  styles  4.  Capsules  small,  many-seeded,  dehiscent  at  tiie  top. 
Lea7e8  coidate,  long-petiolate,  tomentose  beneath.  FL  Feb.-March,  wmle 
leafless.   Burma.    Western  coast  from  Bombay  soutiiwards.    Wood  soft. 

Order  XLI.  CACTEJE, 

Perennial  plants,  often  arborescent,  with  succulent  stems  of  anomalous 
fonn,  flat,  lobed,  columnar,  ovoid  or  globular.  Leaves  minute,  scale-like, 
rarely  perfect ;  epidermis  of  the  younger  parts  of  stem  and  branches  green 
and  furnished  with  pores.  Flowers  usually  large  and  handsome,  sessile, 
sohtaiy,  bisexual  and  regular.  Calyx-tube  adnate  to  the  ovary ;  limb  short 
or  tubular ;  lobes  numerous,  on  the  margin  only,  or  covering  the  entire 
surface  of  tlie  ovary.  Petals  numerous,  inserted  at  the  mouth  of  the 
calyx,  the  outer  conform  to  the  calyx  -  lobes.  Stamens  indefinite,  fila- 
ments filiform,  long  ;  anthers  ovate,  versatile.  Ovary  inferior,  syncarpous, 
l-ceUed ;  ovules  numerous,  on  parietal  placentsB ;  style  terminal,  simple ; 
stigma  radiating.  Fruit  succulent,  l-ceUed  Seeds  numerous.  —  Gen. 
PL  L  845 ;  Eoyle  IlL  223 ;  Wight  lU.  ii.  48. 

1.  OPUNTIA. 

Blanches  flat,  jointed,  the  joints  ovate,  obovate,  or  oblong,  bearing 
tofts  of  spines  or  bristles.  Leaves  smaU,  very  caducous,  under  each 
younger  tuft.  Flowers  arising  from  the  tufts  or  margins  of  the 
joints,  yellow  or  reddish.  Calyx-tube  not  prolonged  beyond  the  ovary ; 
lobes  numerous,  the  outer  scale-like  or  foliaceous,  adnate  to  the  ovary,  the 
inner  short,  flat.  Petals  numerous,  connate  at  the  base,  spreading. 
Stamens  indefinite,  in  many  series ;  filaments  shorter  than  petals,  free  or 
connate.  Style  cylindric,  thicker  below,  constricted  at  the  base ;  stigma 
with  2-7  thick  erect  branches.  Fruit  pyriform,  umbilicate  at  the  top, 
tuberded,  and  often  having  spines.  Seeds  with  a  hard  osseous  testa, 
foliaceous  cotyledons,  and  copious  or  scanty  albumen. 

1.  0.  DiUenii,  Haworth ;  W.  &  A.  Prodr.  363  ;  Wight  111.  t.  114.— 
8yn.  Cactvs  indieus^  Roxb.  FL  Ind.  ii  475.  ,Prickly  Pear.  Vem.  Nag- 
phcma  (the  hood  of  a  serpent),  ndgpharm,  Hindi ;  Cttappal  send^  Dekkan. 
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Erect,  witJi  numerous  spreading  branches,  often  10-15  ft  high,  gregar- 
ious, forming  extensive  and  impenetrable  masses  of  thorny,  fleshy,  articu- 
late stems  ;  joints  obovate,  flat,  6-10  in.  long,  glaucous-green,  with  minute, 
cylindrical  or  conical,  fleshy,  caducous  leaves  under  each  tuft  on  the 
youngest  joints.  Tufts  on  ih»  surface  of  the  joints  about  1-2  in.  apart, 
nearer  together  on  the  edges,  subgloboee,  nearly  ^  in.  diam.,  consiBtang  of 
dense  woolly  hairs,  and  numerous  short,  very  sharp  spinescent  browmsh 
bristles ',  one  or  several  strong,  sharp  cylindrical  spines  firom  each  tuft, 
unequal  in  length,  one  much  longer  than  the  rest,  1-2  in.  long.  Spines 
whitish,  except  the  point,  which  is  darker  coloured  and  somewhat  tnns- 
parent  •Flowers  from  the  upper  edge  of  the  joints,  2-3  in.  across,  yeUow, 
tinged  with  red,  open  during  the  day  only.  Stamens  half  the  length  of 
petals. 

Indigenoun  in  America,  but  uaturaliBed  in  India,  extending  north-west  to  the 
Jhelam.  Ascends  to  6000  ft  in  the  N.W.  Himalaya.  Often  destroyed  locally 
by  the  multiplication  of  a  species  of  cocctu  ;  thus  at  Almora  in  18^  (Madden 
L  c.  585),  and  in  1844  in  the  P&njab  (Stewart  Panjab  Plants,  p.  lOlV  Forms 
impenetrable  hedges,  and  was  used  by  Tippoo  Sultan  to  strengthen  nis  fortifi- 
cations. Was  ^uited  as  a  fence  along  portions  of  the  Great  India  PeniiiBiiU 
Railway  in  the  Dekkan  ;  but  is  too  much  exposed  to  injury  from  fire,  the  grass 
which  grows  up  abundantly  between  the  stems  diying  up  during  the  hot  season, 
and  catching  nre  readily,  which  destroys  the  entire  hedge.  Is  r^arded  as  an 
objectionable  weed  in  most  parts  of  India,  as  it  harbours  reptiles  and  spieada 
rapidly,  occupying  ground  without  return.  The  joints  strike  root,  but  its  rapid 
extension  is  mainly  due  to  the  spread  of  the  seed  through  birds  which  eat  the 
fruit. 

Three  species  of  the  genus,  closely  allied  to  the  Indian  species,  are  natural- 
ised in  the  Mediterranean  region  ;  but  it  is  a  subject  for  farther  inquiry  whether 
they  should  be  kept  distinct  as  species,  and  whether  any  of  tnem  may  be 
identified  with  the  Indian  Opxmtia.  The  history  of  the  distribution  of  uiese 
remarkable  plants  from  America  over  such  a  large  portion  of  the  warmer  r^ons . 
of  the  Old  W  orld  merits  farther  study  on  the  part  of  Indian  and  Meditenanean 
botanists,  and  it  may  not  be  out  of  place  here  to  state  a  few  of  tiie  leading 
facts. 

Boissier  (Yoyaffe  Botanique  dans  le  Midi  de  TEspacne,  1837,  ii.  229)  men- 
tions OpufUia  vtUgartif  Mill  only,  as  growing  in  the  Afeditenanean  region,  bat 
adds  that  in  Granada  there  are  two  forms,  distinct  by  the  length  of  their  spines, 
leaving  it  undecided  whether  they  are  species  or  varieties.  Grisebach  fVegeta- 
tionder  Erde,  L  322^  enumerates  three  snecies,  and  under  these  may  be  brooght 
all  forms  described  by  Visiani  (Flora  Dtumatica,  1842,  iii  143),  Gussone  (Flora 
SiculBB  Synopsis,  1842,  L  649),  Tenore  (Sylloge  FL  Neapolitanas,  1831,  p.  239), 
Webb  (Hist  Nat.  des  lies  Canaries,  1840,  iii  l  p.  209),  and  Lowe  (Flora  of  Ma- 
deira, 1868,  p.  313). 

a.  0.  Ficus  Induxiy  Mill. — Syn.  Cctctus  OpunUa  inemut^  De  Candolle  Plantes 
Grasses,  t.  138.  Erect,  8-12  ft.  hiffh,  joints  oval  or  obovate,  1  in.  tibick,  and 
more  than  12  in.  long,  with  short  thick  tufts  of  pale  or  yellowish  bristles,  with- 
out spines,  or  with  feeble  weak  spines,  or  with  one  strong  sharp  spine.  Flowers 
yellow ;  fruit  prickly  outside,  eatable,  3-4  in.  long.  Abundant  in  North  Africa, 
Syria,  the  South  of  Europe  (Madeira  and  the  Canaries  Tj,  The  fruit,  which 
ripens  from  July  to  Sept.,  forms  an  important  article  of  diet  for  the  inhabitants 
of  those  countries.  Indigenous  in  Jamaica  and  South  Florida,  where  the  fmit 
is  also  eaten.    The  introduction  of  this  sp.  into  India  has  been  suggested  (Boyle 
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m  223).  Galled  Opuntia  Fieus  Indiea  by  Visiani  and  Quaaone,  0,  wdgarU 
by  Tenoie.  Webb  calls  Ficus  Indiea  the  prmdpal  species  in  the  Canaries,  but 
liowe  refers  this  and  the  Madeira  Opontia  to  Opuntia  TunOj  Haw.  {Cacttts 
TuMy  Linn.)  ¥^hateyer  the  correct  name  for  the  Opuntia  on  those  islands  may 
be,  it  is  important  to  state  that  this  is  the  species  employed  in  the  Canaries  for 
laiflmg  CocnineaL  The  first  introduction  oi  the  insect  30  or  40  years  ago  was 
violently  opposed  by  the  country  people,  especially  in  Teneriffe,  on  the  ground 
of  its  rendering  the  Tuneras,  or  phmts  oi  Opuntia,  barren,  and  injuring  the 
aou  of  their  StYourite  fruit,  called  Figoe,  which  are  much  used,  both  fresh 
and  dried,  Lowe  L  c  316. 

b,  0.  (mydceot  Tenore  L  c  240  ;  Fl.  Neap.  t.  236.  Stature  of  0.  Fieus  Indiea, 
with  4-6  stout,  divergent,  unequal,  whitish  spines  on  each  tuft,  angular  at 
the  base,  orange-coloured  flowers,  and  smaller,  hardly  eatable  fruit.  Dalmatia, 
South  Italy,  Sicily,  the  Canaries.  Webb  1.  c.  calls  tnis  sp.  0.  TunOy  MilL,  but 
Lowe  refers  it  to  the  Lidian  species  0.  Dilleniiy  Haw. ;  and  the  specimens  in 
Hb.  Kew  from  the  Canaries  (coEL  Bourgeau)  seem  to  confirm  this  view.  Tenore 
ficQies,  Qusaone  and  Visiani  deacribe  their  plant  aa  having  very  abort,  nearly 
ooeolete  tufta  at  the  base  of  the  spines;  whereas  the  specimens  from  the 
Canaries  have  a  thick  tuft  of  woolly  hairs.  The  spines  of  tnese  specimens  are 
more  angular  than  those  of  the  Indian  Opuntia,  and  somewhat  transparent 
along  their  entire  length.  The  identity,  therefore,  of  the  Indian  Opuntia  witJi 
the  spinescent  kind  of  South  Europe  and  the  Canaries  is  a  matter  for  fiarther 
inquiiy.    Lowe  describee  his  plant  with  yellow  flowers  tinged  with  red  outside. 

e.  0,  nanoj  Visiani  (O.  vw^arisy  Mill,  in  Koch  Synopa.  FL  Qerm.  291),  is  a 
small  spinescent  plant,  the  joints  only  a  few  inches  long,  not  erect,  but  diffuse, 
leaning  againat  rocks,  found  in  Dalmatia  and  the  warmer  valleys  of  Tyrol  and 
Switzerland. 

The  Cochineal  insect  in  Mexico  and  other  parts  of  Central  America  lives  on 
Mveral  OpurUias  nearly  allied  to  those  here  described.  Aa  stated  above,  its  in- 
troduction has  been  successful  on  Teneriffe,  and  there  it  thrives  on  a  species 
cloaelv  related  to  the  Indian  one.  Wight  (111.  ii.  p.  60),  and  Boyle  (III  p.  223), 
deacrioe  the  ateps  that  have  been  taken  to  encourage  ita  cultivation  in  India. 
Some  Cochineal  naa  been  produced  in  India,  and  though  the  price  of  the  article 
has  diminiahed  of  late,  it  may  yet  become  a  matter  oi  some  importance  in  the 
drier  districts  of  the  country. 
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Erect  or  climbing  shrubs  or  trees,  rarely  herbs,  with  alternate  simple 
or  compound  leaves.  Flowers  regular,  umbellate,  or  capitate.  Calyx 
adnate  to  ovary,  limb  short,  entire  toothed  or  lobed.  Petals  generally 
5,  very  deciduous,  valvate  or  slightly  imbricate  in  bud.  Stamens  as 
many  as  petals,  rarely  numerous ;  filaments  inflexed ;  anthers  didymous, 
versatile.  Disk  epigynous.  Ovary  2-  or  more-celled,  1  ovule  in  each 
oelL  Fruit  a  drupe  or  berry,  with  1  or  more  1 -seeded  cells.  Seed  pen- 
dulous; testa  membranous;  albumen  dense,  fleshy;  embryo  minute, 
ovoid  or  oblong.— Gen.  PL  L  931 ;  Wight  111.  iL  60 ;  Royle  HL  233. 

Softrwooded  Araliaceous  shrubs  and  small  trees,  often  scandent  or  epi- 
phytic, are  not  uncommon  in  the  tropical  forests  of  India.  Within  Uie 
lange  of  this  Flora  they  are  not  numerous,  and  it  will  suffice  to  mention  a 
few,  besides  the  Ivy,  as  representative  forms. 


n 
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Petals  imbricate ;  leayei  digitate,  pinnate,  or  bipinnate,  leaflets 

serrulate  ;  stipules  not  prominent 1.  Aralia. 

Petals  yalvate ;  leaves  simple,  coriaceous                                   .2.  Hbdera. 
Petals  yalvate ;  leares  digitate,  coriaceous                                 .8.  Hiftaplkubuii. 
Petals  Yalvate ;  leaves  tripinnate 4.  Hetebopakax. 

1.  ABALIA,  Linn. 

Herbs  or  shrubs,  leaves  digitate  pinnate  or  bipinnate,  leaflets  mem- 
branous, serrulate.  Flowers  umbellate.  Petals  5,  ovate,  not  ungnicnlste, 
imbricate  in  bud.  Ovary  2-5-celled.  Fruit  drupaceous  with  2-5  cruatar 
ceous  or  hard  pyrenes  in  a  fleshy  exocarp.     Albumen  not  ruminated. 

1.  A.  Oachemirica,  Decaisne;  Jacq.  Voy.  Bot  t  81. — Syn.  Panax  de- 
compositaf  Wall. 

A  large  perennial  herb  6-10  ft.  high ;  leaves  bipinnate,  rough,  with 
short  ham,  leaflets  ovate-lanceolate,  acuminate,  unequal-sided.  IJmbelB 
in  large  terminal  panicles.     Styles  5,  connate  at  base.     Pyrenes  5. 

Abundant  in  the  North-West  Himalaya  6000-9000  ft,  up  the  Sutlej  as  far  as 
Dippi.    Sikkim  at  10,000-14,000  ft.    Fl.  June-Oct 

Fentapanax,  Seemann,  nearly  allied  to  ArcUiOy  has  glabrous,  impariinji- 
nate  leaves,  with  3-7  leaflets,  and  entirely  connate  styles :  1.  F,parasUir 
cum,  Seem.  Joum.  Bot  iL  296. — Syn,  Hedera  parasitica,  Don.  VenL  Kci 
SenuU,  Kamaon,  is  a  climbing  soft-wooded  shrub  ;  rootlets  on  branches,  leaflets 
5,  ovate-lanceolate,  coriaceous,  entire,  2-3  in.  long.  East  Bengal^  Nepal,  Eamaoii} 
(ascending  to  7500  ft.)  2.  P,  I/eschenaultit,  Seem. — Syn.  tiedera  LacheMntl- 
Hi,  Wight  and  Am.  Prodr.  377 ;  H.  tri/oliata,  Wight  Ic.  t  307  ;  H.fragrd^ 
Don.  (not  Roxb.},  is  a  soft-wooded  shrub,  with  3,  rarely  5,  broad-ovate  mem- 
branous leaflets  4-5  in.  long,  with  long  subulate  serratures.  Nilgiris,  Sikkim, 
Nepal,  Kamaon  (ascending  to  8500  ft.) 

2.  HEDEBA,  Linn. 

Woody  climbers.  Leaves  simple,  stipules  none.  Flowers  in  panicu- 
late umbels,  polygamous.  Disc  tumid.  Ovary  5-celled;  styles  short, 
connate.  Berry  subglobose,  5-celled,  5-seeded  ;  endocarp  membranous  or 
parchment-like,  closdy  investing  the  ovoid  seed.  Albumen  ruminated.— 
Two  species,  one  in  Australia,  the  other  in  the  temperate  regions  of  the 
Old  World. 

1.  H.  Helix,  Linn. ;  Wall  in  Roxb.  FL  Ind,  ed.  Carey,  ii.  515 ;  Boia- 
sier  Fl.  Orient  ii  1090 ;  Hook.  Stud.  FL  172.  Ivy.  Vem.  Halbambar, 
arbambdl,  Jhelam ;  Karmora,  maiidia,  Kashmir ;  Kurd,  Chenab ;  Kun»y 
karur,  Bavi ;  Brvmhiiim,  ddkdri,  Bias ;  Karhdru,  kdniuri,  Sutlqj  j  BaftdOy 
Kamaon. 

A  large  woody  climber,  stem  and  branches  attaching  themselves  doeelj 
and  adhering  firmly  to  wood,  rocks,  walls,  and  the  bark  of  trees,  bat  not 
penetrating  into  the  living  tissue.  Branchlets,  leaves,  and  petioles  wholly 
glabrous,  shining.     Leaves  leathery,  dark-green  above,  pale-green  beneath, 
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2^  ia  long,  ezceedinglj  vaiiable,  those  of  flowering  branches  ovate  or  lan- 
ceolate, with  a  tapering  base,  the  others  more  or  less  triangular  in  oatline ; 
3-  or  5-lobed,  with  a  rounded  or  cordate  base,  the  lobes  deep  or  shallow, 
often  lobulate ;  petiole  slender,  varying  in  length,  generally  shorter  than 
lea£,  Flowers  yellowish-green,  in  pedunculate  globose  umb^;  peduncles 
a&d  pedicels  clothed  with  minute  stellate  scales.  Berry  yellow,  shining, 
3-  or  4-6eeded. 

Afghanistan,  and  hills  trans-Indus.  Panjab  Salt  range.  Himalaya,  3000- 
9000  ft.,  from  the  Lidus  to  Bhutan.  Kasia  hills.  Europe,  North  Africa,  West> 
em  Ada,  Japan.  FL  Oct.  to  ApnL  The  berries  of  the  European  Iv^  are  black, 
rarely  yellow.  Attains  a  laige  size.  Mathieu,  Fl.  For.  138,  describes  a  stem 
pown  near  Montpellier,  433  years  old,  6  ft.  7  in.  girth.  Wood  light-grey  or  yel- 
low, soft  and  light.  The  Ivy  is  not  a  parasite  ;  nevertheless  it  considerably  im- 
pedes the  gro^vih  of  the  trees  to  which  it  attaches  itselfl 

3.  HEPTAPLEUBUM,  Gsertner. 

Large  shmbs  or  trees.  Leaves  digitate,  leaflets  coriaceous,  entire. 
Stipules  prominent,  connate  between  branch  and  petiole.  Flowers  in 
racemes  or  in  paniculate  umbels.  Petals  generally  5-6,  rarely  more,  val- 
late. Stamens  as  many  as  petals.  Top  of  fruit  generally  raised  beyond 
the  calyx-limb. 

1.  H.  Tennlosomy  Seemann;  Joum.  Bot.  iii.  80. — Syn.  Paratropia 
vemdogOy  "VTight  111.  t.  118;  Hedera  terebinthaceOy  Wall;  ArcUia  digi- 
iata,  Eoxb.  Fl.  Ind.  ii  107.     Vem.  Dain. 

A  smaU,  eoft-wooded  tree  with  straggHng  branches,  often  sending  out 
rootlets.  Leaflets  5-6,  glabrous,  elliptic-oblong,  acuminate,  unequal,  the 
middle  leaflet  largest ;  common  petiole  5-6  in.  long,  partial  petioles  ^-2 
in.  long.  Flowers  in  paniculate  umbels.  Berry  smooth,  yeUow,  ovoid, 
5-celled. 

South  India,  Burma,  Bengal,  Satpura  range,  Eamaon,  ascending  to  3000  ft. 
Fl.  Feb.,  March. 

4.  HETEBOPAlTAXy  Seemann. 

1.  H.  fragrans.  Seem.  Joum.  Bot.  iv.  297. — Syn.  Panax fragrans,  Eoxb. 
FL  Ind.  iL  76. 

A  small  soft-wooded  tree  15-20  ft.  high,  leaves  glabrous,  tripinnate,  2-4 
ft  long,  leaflets  ovate  or  rotundate,  entire,  3-6  in.  long,  on  short  petioles. 
Flowers  yellow,  fragrant,  polygamous,  subsessile  or  shortly  pedicellate,  in 
compact  subglobose,  paniculate  umbels,  the  umbels  at  the  end  of  branches 
uid  branchlets  generally  composed  of  bisexual,  the  lateral  ones  of  male 
flowers.  Petals  5,  valvate.  Ovary  2-celled ;  styles  2,  flliform,  distinct 
Fruit  laterally  compressed,  }  in.  across,  broader  than  long,  2-celled ;  en- 
docarp  crustaceous ;  albumen  ruminated. 

Burma,  East  Bengal,  sub-Himalayan  tract  Eamaon  (above  2000  ft)  to  Assam. 
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Fatsia  papyrifenty  Decaisne. — Syn.  Aralia  papifri/era,  Hook.  Boi  Mag.  t 
4897,  the  Chinese  Rice-paper  plant ;  belongs  to  this  order.  It  is  a  shrub  with 
large  white  pith,  from  whicn  the  rice-paper  is  cut,  and  large  palmatel^ 
6-lobed  leaves  with  stellate  pubescence.  Indigenous  in  Fonnosa,  and  ctdU- 
yated  in  China. 

Order  XLIIL    COBNACEJE. 

Shrubs  or  trees,  with  leaves  usually  petiolate,  entire,  without  stipules. 
Flowers  regular,  the  caljz-tube  adnate  to  the  ovaiy ;  limb  none  or  cup- 
shaped,  truncate  or  4-5-dentate,  persistent,  open  or  valvate  in  bud.  Petsds 
wanting,  or  4-5  inserted  at  the  base  of  an  epigynous  disc.  Stamens  as 
many  as  petals,  rarely  2  or  4  times  their  number ;  anthers  2-celled,  de- 
hiscing longitudinally.  Ovaiy  inferior,  1-4-celled,  1,  rarely  2  ovules  in 
each  cell,  pendulous.  Fruit  generally  drupaceous,  with  a  I-4-celled  ke^ 
nel,  or  with  2  distinct  stones.  Seeds  pendulous,  with  a  membranous  thin 
coriaceous  testa,  copious  fleshy  albumen,  and  generally  thin  foliaoeous 
cotyledons.— Gen.  PL  i.  947  j  Koyle  HL  215  (AlangteoB),  234 ;  Wight  DL 
ii  1,  68. 

Leaves  alternate  ;  petals  strap-shaped ;  anthers  long,  hasifixed ; 
style  elongate. 

Stamens  nomerous ;  flowers  fasciculate 1.  Alanoiux. 

Stamens  as  many  as  petals ;  flowers  paniculate        ...        2.  Mart.ra. 
Leaves  geneially  opposite ;  petals  short ;  anthers  short,  attached 

to  the  back  ;  style  short 8.  COBSUa 

1.  ALANGIUH,  Lam. 

Shrubs  or  small  trees,  with  alternate,  petiolate,  oblong,  entire,  persistent 
leaves  with  3  basal  nerves.  Flowers  white,  bisexual,  in  axillary  fascicles. 
Calyx-tube  turbinate,  somewhat  prolonged  beyond  the  ovary,  truncate 
or  5-IO-dentate.  Petals  5-10,  strap-shaped,  valvate,  afterwards  reflexed. 
Stamens  as  many  as  petals,  or  2-4  times  their  number ;  filaments  short, 
hairy  j  anthers  linear ;  cells  adnate  to  the  connective,  and  dehiscent  later- 
ally. Ovaiy  1-celled,  with  1  ovule  j  style  filiform.  Fruit  a  berry,  crown- 
ed with  the  persistent  limb  of  calyx.  Seeds  oblo&g,  with  ruminate  albu- 
men, a  superior  cylindrical  radicle,  and  foliaceous,  veined,  cordate-ovate 
cotyledons. 

1.  A.  Laanaxekii,  Thwaites,  Enum.  Plant  ZeyL  133 ;  Bedd.  FL  Sylv.  i 
215.— Syn.  A.  hexqpetalum,  Eoxb.  FL  Ind.  iL  502  j  W.  &  A.  Piodr. 
326 ;  Wight  HL  t.  96.  A.  decapetdlum,  Wight  Ic  t.  194 ;  W.  &  A. 
Prodr.  325.  A.  tomentoac^  Lanu  Sans.  An/cola^  nikochaka.  Ygol  Akol, 
akola,  akhora,  akaul,  ghowl,  kodi  {Alangi,  Tamil,  whence  generic  name). 

A  shrub  or  tree,  branchlets  often  spinescent  Leaves  membranous, 
3-6  in.  long,  on  petiole  \  in.,  exceedingly  variable  in  shape,  from  linea^ 
oblong  to  elliptic,  obtuse  acute  or  long-acuminate,  pubescent  or  tomen- 
tose  when  young,  glabrous  or  pubescent  below  when  foU-grown,  mam 
lateral  nerves  5-8  on  either  side  of  midrib,  joined  by  prominent  transveise 
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and  intramarginal  veins.  Flowers  white,  fragrant,  on  short  bracteate 
pedicels,  solitary  or  fjEisciculate;  pedicels  and  calyx  hairy.  Calyx  6-10- 
dentate ;  petals  6-10 ;  stamens  twice  as  many ;  filaments  with  long  stiff 
hairs  at  the  base.     Fruit  f  in.  long,  tomentose,  filled  with  red  pulp. 

I  follow  Thwaites  in  uniting  the  3  species  of  Lamarck,  EncycL  Meth. 
Botanique  L  174,  and  adopting  his  new  specific  name.  The  appearance 
of  the  plant  is  exceedingly  variable,  and  the  different  forms,  tomentose 
or  glabrous,  with  broad  acuminate,  and  with  narrow,  almoet  linear  leaves, 
with  or  without  spines,  merit  farther  study. 

Oommon  in  places  in  South  and  Central  India,  Bengal,  Oudh,  and  North- 
West  India.  In  the  sub-Himalayan  tract,  onl^  as  far  west  as  the  Qanses. 
Cejion  and  China.  Never  ouite  leafless;  the  foliage  is  renewed  in  April-May. 
PL  UfluaUy  Feb.- April ;  fr.  May- Aug. 

In  North  and  Central  India  attains  30-40  ft.  under  favourable  conditions, 
but  generally  remains  much  smaller.  Trunk  short,  erect,  to  2^  ft.  girth.  Bark 
iin.  thick,  grey  with  some  white  specks,  smooth,  with  irregular  undulations. 
Wood  light-  or  yellowish  -  brown,  often  dark-coloured  in  the  centre,  fine- 
eyen-  close-  and  smooth-grained,  tough  and  strong,  weight  49  lb.  per  cub.  ft. 
Value  of  P.  875,  easily  worked,  with  a  beautiful  glossy  surface,  well  suited  for 
onamental  work.  Used  for  pestles  to  crush  oil-seeds,  wooden  cattle-bells,  and 
TarioQs  other  purposes.  Yields  excellent  fuel.  Coppices  welL  Fiuit  mucila- 
pnouBf  sweet,  somewhat  astringent  and  acid,  is  eaten.  Boot  aromatic,  used 
m  native  medicine. 

2.  MABLEA,  Boxb. 


Trees  or  shrubs,  with  alternate,  entire  or  angularly -lobed  leaves. 
Flowers  bisexual,  in  axillary  cymes.  Calyx-limb  minutely  toothed. 
Petals  6-10,  linear,  valvate  in  bud.  Stamens  as  many  as  petals  ;  filaments 
short,  adhering  at  the  base  to  petals ;  anthers  long  and  linear.  Ovary 
adhering  to  calyx  above  the  middle,  2-celled,  with  1  pendulous  ovule  in 
each  ceU.  Style  filiform,  with  a  4-lobed  stigma.  Fruit  a  drupe,  often  1- 
celled,  l-seeded. 

1.  M.  begoniafolia,  Boxb.  Cor.  PL  t  283 ;  FL  Ind.  ii.  261  j  Bot 
Keg.,  1838,  t  61.  Vem.  Oarkum,  budheU,  tumbril  N.W.P. ;  Bodara, 
Bias ;  Padlu,  Bavi  ;  SidliAj  Chenab ;  Prot,  Kashmir ;  Tilpattray  chitpcU- 
tra,  Jcurkniy  Jhelam. 

A  small  tree,  glabrous,  youngest  part-s  with  rust-coloured  pubescence. 
Leaves  3-10  in.  long,  varying  from  ovate  acuminate,  to  broad  obliquely 
cordate,  often  broadly  and  angularly  lobed,  petioles  f-l|-  in.  long ;  basal 
nerves  3  or  5,  main  lateral  nerves  2  or  3  on  either  side  of  midrib,  petioles 
and  nerves  often  reddish.  Cymes  a  little  longer  than  petioles,  loosely  4- 
20-flowered.  Flowers  conspicuous,  with  white  petcds  and  yellow  anthers. 
Stamens  and  style  hairy,  stigma  4-lobed.  Drupe  ovoid,  ^  in.  long, 
crowned  with  remains  of  calyx,  with  scanty,  soft,  dark-coloured  pulp,  and 
a  hard  stone.  Badide  short,  superior.  M.  affinis,  Dn«.  in  Jacquem.  Voy. 
Bot  t  83,  fro^x  Kashmir,  is  described  with  hairy  style  and  2-lobed 
stigma.  The  North-West  Himalaya  specimens  which  I  have  examined 
bave  hairy  styles,  and  a  4-Iobed  stigma. 
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Siwalik  tract  and  oater  Himalayan  ranges,  ascending  to  6000  ft,  from  near 
the  Indus,  to  Bhutan,  in  Sikkim  to  9000  ft.  Eada  hills,  Silhet,  and  Chittagong. 
Dense  shady  forests,  sparse  in  the  North-West  Himalaya.  FL  March-May;  fr. 
July-Oct.  A  handsome  tree,  never  crowing  to  any  great  height  Bark  smooth, 
cinereous.  Foliage  resembles  that  of  some  Maples.  In  Silhet  it  is  called  Mar- 
lea  or  MarlizOy  and  the  wood  is  employed  for  building.  The  leaves  are  col- 
lected for  sheep-fodder  in  the  Noith-West  Himalaya. 

3.  COBNXTS,  Linn. 

Trees,  shrubs,  rarely  herbs,  with  opposite,  rarely  alternate  leaves. 
!Flowers  bisexual,  white  or  yellow,  in  heads  or  dichotomous  cymes.  Caljrx- 
teeth  4,  minute.  Petals  4,  oblong  or  ovate,  valvate  in  bud.  Stamens  4, 
alternating  with  petals,  filaments  subulate  or  filiform,  anthers  oblong. 
Ovary  2-celled,  rai«ly  3-celled,  one  ovule  in  each  celL  Ftuit  drupaceous, 
with  a  2-ceUed,  2-8eeded,  hard,  crustaceous  or  osseous  putamen.  Seeds 
oblong,  compressed ;  testa  membranous,  albumen  fleshy,  cotyledons  folia- 
ceous,  radicle  sessile. 

Flowers  in  componnd  cymes. 
Leaves  broad-ovate,  acuminate,  penniveined,  main  lateral 

nerves  5-8  pair    .  .  .  .  .  .       1.  C.  macropkiilk. 

Leaves  oblong,  penniveined,  main  lateral  nerves  3-5  pair      .      2.  C.  obUmga, 
Leaves  elliptic  or  ovate-elliptic,  2-3  pair  of  lateral  nerves, 

sub-basal  .  .  .  .  .  .       8.  C  sanffainea. 

Flowers  in  globose,  bracteate  heads,  drapes  confluent  .  .      4.  (7.  capiuUa. 

1.  0.  macrophylla.  Wall.— Tab.  XXXII. —Eoxb.  FL  Ind.,  ed.  Carey, 
i.  433.  Vem.  Kasir,  kachir,  hdleo,  alliariy  karru,  haddu^  nang,kandara, 
Ravi  to  Jhelam;  Kakah,  kachur,  kocJian,  SutL  and  Bias;  KdgshOj 
ruchia,  KW.P. 

A  middle-sized  tree,  with  opposite  broad-ovate,  acuminate  leaves,  pale 
glaucous  beneath,  4-6  in.  long,  base  rounded,  sometimes  slightly  cordate, 
not  narrowed  into  petiole;  when  young  with  short  distant  adpressed 
hairs,  generally  attached  in  the  middle  ;  main  lateral  nerves  arcuate,  5-8 
on  either  side  of  midrib,  joined  by  prominent  transverse  and  intramar- 
ginal  veins ;  petiole  ^-I  in.  long.  Flowers  in  ample,  terminal  compoand 
cymes,  2-4  in.  across,  on  peduncles,  bearing  2  or  3  pair  of  opposite,  or 
nearly  opposite  branches,  dividing  dichotomously ;  the  flowers  at  the  ends 
of  brancKLets  in  short  unilateral  racemes.  Cyme  longer  than  the  naked 
portion  of  peduncle.  Flowers  before  opening  ^  in.  long,  twice  or  three 
times  the  length  of  pedicels.  Calyx,  outside  of  petals,  and  pedicels 
strigose  with  white  adpressed  hairs  ;  disc  thick.  Drupe  globose,  less  than 
|-  in.  long,  crowned  with  the  remains  of  calyx  and  disc. 

Frequent  in  many  parts  of  the  Himalaya,  from  near  the  Indus  to  Nepal 
between  3000  and  8000  ft  Fl.  May,  June.  Generally  scattered,  though  some- 
times in  considerable  numbers,  in  shady  mixed  forests,  a  hsuidsome  tree  40-50 
ft.  high,  and  attaining  a  girth  of  6-6,  at  times  8  ft.  Crown  rounded,  close, 
shady.  Bark  brownish,  smooth,  with  longitudinal  wrinkles.  Wood  light-red- 
dish, compact^  and  even-grained,  noted  as  yielding  excellent  charcoal  for  gun- 
powder, 8-9  nngs  per  in.  rad.  The  fruit  is  eaten,  and  the  leaves  famish  fodder 
for  goats. 
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2.  C.  oblonga,  Wall. ;  Eoxb.  Fl.  Ind.,  ed.  Carey,  i.  432.— Vem.  Kaa- 
md,  KW.P. ;  Bakdry  hai^hdkurj  Pb. 

A  middle-sized  tree,  with  opposite,  oblong,  acmninate  leaves,  base 
acnte  narrowed  into  petiole,  glaucous  beneath,  2-6  in.  long,  when  young 
with  short  adpressed  hairs,  lateral  nerves  arcuate,  3-5  on  either  side  of 
midrib,  petiole  \-\  in.  long.  Ample  terminal  compound  cymes  on  short 
peduncles.  Flowers  white  or  purplish  white,  odorous,  full-sized  buds  less 
tlian  \  in.  long,  on  short  pedicels.  Outside  of  petals  glabrous ;  calyx  and 
pedicels  slightly  strigose ;  disc  thick.  Drupe  ovoid,  crowned  with  the 
remains  of  calyx,  somewhat  more  than  \  in.  long. 

Siwalik  tract  and  outer  Himalaya,  from  near  the  Indus  to  Bhutan,  between 
3000  and  6000  ft  FL  Sept.-Oct. ;  fr.  Jan. -April.  Attains  40  ft.,  and  a  rirth 
of  4-5  ft.  Bark  reddish  brown,  very  rugose,  especially  longitudinally.  Wood 
white,  shining^  with  numerous  red  and  brown  medidlaiy  rays,  tine-grained  and 
hard. 

3.  C.  sangninea,  Linn. ;  Hook.  Stud.  FL  172. — Dogwood, 

A  shrub  or  small  tree,  pubescent,  with  membranous,  opposite,  elliptic 
or  ovate-elliptic  leaves,  acute  or  short-acuminate,  main  lateral  nerves  4  pair, 
arcuate,  the  lower  2  or  3  pair  proceeding  from  the  base  or  the  lowest 
third  of  midrib,  all,  or  the  upper  3  pair  meeting  at  the  apex  of  the  leaf. 
Leaves  1-3  in.,  petiole  ^  in.  long.  Cymes  terminal,  dense-flowered,  2  in. 
across,  peduncle  longer  than  cyme.  Flowers  cream- white,  buds  before 
opening  \  in.  long.  Berry  subglobose,  less  than  \  in.  long,  black  when 
ripe. 

Found  by  Dr  Stewart,  once  only,  in  a  close  forest,  with  a  northerly  aspect,  at 
7000  ft,  on  the  high  mountain-range  south  of  the  Kashmir  valley,  a  few  small 
trees  in  fruit,  18-20  ft  high,  ramous  from  near  the  ground,  with  straight  branches 
into  a  lax  roundish  crown,  and  thin  grey  or  brownish  bark,  covered  with  a 
smooth,  silvery  pellicle,  which  peels  off.  A  common  shrub  in  Europe  and 
Siheria.  1  am  aoubtful  whether  Dr  Stewart's  specimen  should  be  referred  to 
C.  9onqui7ua  or  to  C.  australis,  C.  A.  Meyer ;  Boissier  Fl.  Orient  ii.  1092,  of 
Asia  Minor,  the  Caucasus,  and  North  Persia  ;  the  difference  between  the  two 
species  is  very  slight,  the  hairs  on  the  under  side  of  the  leaves  of  C.  sanguiriea 
oiu^ht  to  be  simple,  and  somewhat  curled,  those  of  avstrcdu  should  be  2-anned 
and  stiflf.  C,  sanguinea  in  Eurone  is  a  slow-growing  shrub,  spreading  readilv  by 
Keds  and  root-suckers,  and  stanaing  a  good  deal  of  shade.  The  wood  is  hard 
and  close-drained.  The  pericarp  of  the  fruit  contains  oil.  The  young  shoots  are 
^  in  sprmg,  the  leaves  turn  red  in  autumn,  hence  the  name. 

4.  C.  capitata,  WalL  FL  Ind.,  ed.  Carey,  i.  434  ;  PL  As.  rar.  t.  214.— 
Syn.  BerUhamia  frcLgifercty  Lindley ;  Wight  IlL  t  122.  Vem.  Bamora^ 
hamaw,  N.W.P. ;  TharmcU,  tJiarbal^  tharwar,  thesis  Pb. 

A  small  tree,  young  branches  and  leaves  scabrous  with  short  stiff  ad- 
pressed hairs.  Leaves  coriaceous,  pale  below,  opposite,  generally  approxi- 
mate at  ends  of  branchlets,  2-3  in.  long,  elliptic-oblong,  penniveined,  with 
4  pair  of  arcuate  main  lateral  nerves ;  petioles  \  in.  long,  with  a  broad, 
&hnost  sheathing  base.  Flowers  closely  packed,  in  globular  terminal 
heads   with  a  conspicuous  involucre  of    4    yellow,   petal-like  bracts, 
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peduncles  1-2  in.  long;  Drapes  united  in  a  yeUowish  strawberry-like  flesby 
head,  1-2  in.  diam.,  each  drupe  with  a  hard,  l-seeded  stone. 

Himalaya  3&00-8000  ft.,  from  the  Bias  to  Bhutan,  Easia  hills.  FL  Apiil-Oct 
Wood  close-grained,  very  hard.  Fruit  sweetiah,  mingled  with  a  little  bitter, 
eaten  and  made  into  preserves. 

A  remarkable  genus  of  this  order  is  Aucuba,  Thunb.,  with  evergreen,  glab- 
rous, shining  serrate  leaves,  and  dioicous  flowers.  A.japonicOy  Thunb.,  is  now 
one  of  the  most  common  hardy  eversreen  shrubs  in  England  and  western 
Europe.  A.  himalatca,  Hf.  &  Th.;  Hook.  f.  111.  ELimaL  PL  1. 12,  from  the 
outer  ranges  of  Sikkim,  is  closely  allied  to  it 

Ordbb  XLIY.  CAFBIFOLIACEiB. 

Shrubs  or  small  trees,  rarely  herbs.  Leaves  opposite,  simple  entire 
temately  cut  or  pinnate,  usually  exstipulate.  Calyx-tube  adnate  to  ovary, 
limb  3-5-toothed  or  lobed.  Corolla  gamopetalous,  regular  or  irregniar, 
lobes  5,  imbricate  in  bud.  Stamens  4-10,  inserted  on  the  corollartiibe^ 
equal  or  unequal,  anthers  versatile.  Ovaiy  1-6-celled,  ovules  solitary  or 
numerous.  Fruit  a  berry  or  drupe,  rarely  capsular,  1-  or  many-seeded. 
Albumen  copious,  fleshy,  embryo  generally  minute. — Gen.  PL  iL  1 ;  Boyle 
IlL  235  ;  Wight  HL  ii.  69. 

Corolla  tubular  or  campanulate ;  ovary  cells  with  1  or  many 
ovules ;  style  filiform. 
Stamens  5  ;  calyx  5-dentate ;  ovaiy  2-8-celled      .        .        .         1.  Lokicssa. 
Stamens  5 ;  calyx  S-lobed,  lobes  linear ;  ovary  5-celled         .         2.  Letcebtkbia. 
Stamens  4  ;  calyx  5-lobed,  lobes  linear,  elongate ;  ovary  8-celled. 

Fruit  l-seeded 8.  Abelu. 

Corolla  rotate  or  short-tubular.     One  ovule  in  each  cell ;  style 
short,  or  stigma  sessUe. 

Leaves  simple 4.  Viburnuii. 

Leaves  pinnate 5.  Saxbucds. 

1.  LONICEBA,  Linn. 

Erect,  prostrate  or  climbing  shrubs.  Leaves  opposite,  entire.  Fiowets 
in  peduncled  cymes  or  heads,  often  connate  in  pairs  by  the  ovaries,  and 
subtended  by  connate  bracteoles.  Calyx-tube  ovoid  or  subglobose ;  teeth 
5,  often  unequal  Corolla  tubular,  funnel  or  bell-shaped,  limb  obliqae 
or  2-lipped,  5-lobed.  Stamens  5.  Disc  tumid.  Ovary  2-3-celled,  style 
filiform,  stigma  capitate ;  ovules  many  in  the  inner  angle  of  each  oelL 
Berry  fleshy,  2-d-celled,  cells  few-eeeded«  Seeds  ovoid  or  oblong,  testa 
crustaceous. 

To  this  genus  belongs  the  Woodbine  or  Horiepmckle  of  Europe,  Z.  Pmdyne- 
nurn^  Linn.;  Hook.  Stud.  FL  175.  From  India  2d  species,  nearty  all  Himalayan, 
are  enumerated  in  Hooker  and  Thomson's  Prsecursores  ad  Floram  Indicam, 
Joum.  Idnn.  Soc.  ii.  165.  Of  these  it  must  suffice  here  to  mention  7  species 
which  are  characteristic  of  the  forest  vegetation  in  the  outer  and  middle  ranges 
of  the  N.W.  Himalaya. 

Corolla  5-lobed,  not  bilabiate  ;  bracteoles  lai^,  generally 
connate,  and  enclosing  the  ovaries. 
A  large  shrub,  unarmed ;  leaves  lanceolate  .        .  \,  L.  angusiifolia. 
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A  small  Inuih,  spinescent ;  corolla- tabe  long  slender    .  2.  L.  tpinosa, 

A  small  bush,  corolla-tube  broad-campannlate  .  8.  L.  MyrtUlus. 

Gbrolk  bilabiate,  bracteoles  laise,  more  or  less  connate. 

Pabescent ;  leaves  petiolate,  flowers  nearly  sessile  4.  L.  quinqudocularig. 
Glandular  haiir;  leaves  nearly  sessile^  wnite  beneath, 

flowers  pedunculate 5.  L,  hypoleuMxt, 

OnroUa  bilabiate,  bracteoles  small,  free. 

Glabrous  ;  main  lateral  nerves  8-12  pair      .        .        .  6.  Z.  orientalU, 

Glandular  hairy;  main  lateral  nerves  6-8  pair  .  7,  L,  cUpigena. 

1.  L.  aagnstifoliay  WalL — ^Yem.  Geang,  Jaonsar ;  PUru,  Sutlej. 

A  shrub  6-12  fL  high,  with  slender  branches ;  bark  grey,  peeling  off  in 
long  flbroos  shreds.  Glabrous,  or  youngest  parts  pilose  ;  leaves  lanceolate 
or  oblong-lanceolate,  pale  beneath.  Flowers  in  pairs,  on  slender  axillary 
pednndes,  ^-1  in.  long;  bracteoles  connate,  cup-shaped,  enclosing  the 
ovaries.  Bracts  2,  linear  or  foliaceous.  Corolla  ^  in.  long  or  less,  regular, 
white  or  pale  rose  coloured,  scented.  Berry  red,  the  size  of  a  pea,  with 
1-6  seeds. 

Not  uncommon  in  the  Himalaya,  from  near  the  Indus  to  Sikkim.  In  the 
Nortii-West  Himalaya  at  6000-10,000  ffcw  Dippi,  and  other  forests  in  Kunawar, 
Deoban  range,  Jaonsar  Bawar.    Fl.  May,  June ;  fruit  sweet,  eaten.    Hardy  in 

2.  L.  spinosa^  Jacquemont — Syn.  Xylosteum  spinosum,  Decaisne,  in 
Jacq.  Yoy.  Bot.  t  86:     L,  linearis^  Hb.  Boyle. 

A  small  rigid  shrub,  wholly  glabrous,  with  stiff  divaricate,  spinescent 
branchlets  and  small,  linear^oblong  coriaceous  leaves.  Flowers  f  in.  long, 
on  short  peduncles,  tube  long,  slender ;  limb  broad,  spreading ;  anthers 
and  style  exserted. 

Inner  arid  Himalaya  and  Tibet,  11,000-16,000  ft.    Fl.  July. 

3.  L.  Hyrtmns,  Hf.  &  Th.  1.  c.  168. 

A  small  Bhrub  with  prostrate  branches.  Leaves  ^  in.  long,  elliptic- 
oblong  or  obovate-oblong,  glaucous  beneath.  Flowers  white  subsessile, 
corolla  short,  broad-campanulate,  }  in.  long ;  anthers  and  styles  included. 

Himalaya  from  the  Indus  to  Sikkim,  9000-12,000  ft.  Fl.  June-Sept.  Nearly 
sUied  are  X.  parvifolwy  Edgew.,  and  L,  purpurascensy  H.  f.  &  Th.  {Xylosteum 
pttrp,,  Jacq.  Voy.  Bot.  t.  87). 

4.  L.  q,iiinq,nelo€iilaiis,  Hardwicke ;  Eoxb.  FL  Ind.  i.  537. — Syn.  L. 
diverdfolioy  WalL  Boxb.  FL  Ind.,  ed.  Carey,  ii.  169;  Bot.  Beg.  xzx. 
1844,  t  33.  Himalayan  Honeymickle,  Yem.  Jarlangei,  adei,  trans-Indus; 
Phut,  Jhelam ;  Tita  hateriy  pdkhury  Kashmir ;  Bakhiiiy  Chenab ;  Kkum, 
9di,  Bavi;  Dendru^  Bias;  Kliunti,  zhang^  razbam,  bijgai,  Sutlej;  B^ 
Mri,  bJuU  kiikra,  cheraya,  kurmalif  Kamaon. 

A  large  erect  shrub,  pubescent  or  soft-tomentose.  Leaves  1-2  in.  long, 
ovate  or  elliptic,  acute,  on  short  petioles.  Flowers  nearly  sessile,  in  axU- 
laiy  clusters  of  2-4  ;  ovaries  fr^e.  Bracts  linear,  ciliate ;  bracteoles  broad- 
o^te,  ciliate,  obtuse,  connate  at  the  base.     Calyx-limb  cup-shaped,  /)»-cleft. 
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hairy.  Corolla  yellow,  f  in.  long  before  opening  j  limb  2-lipped,  npper 
lip  broad,  4-dentate,  lower  lip  linear.  Berry  sessile,  ovoid,  |  in.  long, 
crowned  with  remains  of  calyx. 

Common  North- West  Himalaya  2500-9000  ft,  also  Suliman  range  and 
Safedkoh  trans-Indus.  Bhutan.  FL  June,  July.  Bark  grey,  peelii^  off  in 
long  shreds.  Cattle  feed  on  its  leaves  and  branches.  Hardy  in  England. 
Closely  dlied  to  L.  Xylosteum,  linn.,  of  Europe  and  Siberia,  which,  however, 
has  smaller  flowers  in  pairs  on  short  axillary  peduncles. 

6.  L.  hypolenca,  Decaisne,  Jacq.  Voy.  Bot  t  89. — Vem,  Kharmo^  kodi, 
Chenab ;  Zhtko,  rapesho^  Suilej. 

A  small  shrub,  with  glandular  hairs,  particularly  on  bracteoles  and 
corolla;  leaves  nearly  sessile,  from  cordate  base  oblong  or  broad-ovate, 
obtuse,  pale-grey  beneath  ;  flowers  twin,  on  short  peduncles  ;  bracts  linea^ 
oblong ;  bracteoles  connate,  cup-shaped,  enclosing  the  connate  ovaries. 

Arid  tracts  of  the  inner  Himalaya  on  the  upper  Jhelam,  Chenab,  Sutlej,  and 
in  Garhwal,  at  8000-10,000  ft    FL  June. 

6.  L.  orientalis,  Lamarck;  Hf.  &  Th.  L  c  170.— Syn.  L.  Gawmana, 
Wall. 

A  slender  glabrous  shrub ;  leaves  membranous,  petiolate,  ovate  or  ovate- 
lanceolate,  2-4  in.  long,  main  lateral  nerves  8-12  on  each  side  of  midrib, 
anastomosing  by  prominent  reticulate  veins.  Flowers  twin  ;  ovaries  con- 
nate, supported  by  minute  rounded  bracteoles  and  subulate  arcuate  bracts. 
Calyx-lobes  subulate.  Corolla  }  in.  long  before  opening,  deeply  bilabiate. 
The  2  ovaries  connate  into  a  pyriform  black  berry. 

North- West  Himalaya  from  Kashmir  to  Kamaon,  6000-10,000  ft  Alaoin 
Iberia  and  on  the  Caucasus.  Fl.  June.  Hardy  in  England.  Closdy  allied  is 
L.  heterophylldj  Dn«.  in  Jacq.  Voy.  Bot.  t.  88. 

7.  L.  alpigena,  Linn. ;  H.  f.  &TL  1.  c.  171.— Syn.  L,  TTetWaw^,  Wall.; 
ozyphylla,  Edgew. 

With  glandular  hairs;  leaves  petiolate,  ovate-lanceolate,  long  acuminate, 
with  6-8  pairs  of  main  lateral  nerves,  reticulate  veins  not  prominent 
Peduncles  longer  than  of  L.  orientalis.  Corolla  with  unequsd  very  gib- 
bous base. 

North- West  Himalaya,  Kashmir  to  Kamaon,  8000-10,000  ft  Also  in  the 
Alps  of  Europe.    Fl.  June.    Hardy  in  England. 

2.  LEYCESTEBIA,  Wall. 

An  erect  shrub,  with  hollow,  herbaceous  stems ;  the  flowers  sessile,  in 
bracteate  whorls.  Calyx -limb  5-lobed,  lobes  linear.  Corolla  funnel- 
shaped;  stamens  5.  Ovary  6-celled,  with  numerous  pendulous  ovules. 
Fruit  a  fleshy,  5-celled,  many-seeded  berry. 

1.  L.  fonnosa.  Wall. ;  Roxb.  Fl.  Ind.,  ed.  Carey,  ii.  182 ;  Wight  111. 
t.  121,  D. — Vem.  Nalkarru,  satinjla^  Kamaon. 

Leaves  ovate  or  ovate-lanceolate,  long-acuminate,  the  petioles  connate 
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vith  their  broad  base.  Bracts  foliaceous,  more  or  less  purple,  sessile, 
ovate-lanceolate,  commonlj  6  tinder  each  whorl,  the  two  outer  ones  1-1^ 
in.  long,  generaJly  connate  at  the  base.  Corolla  white,  with  a  tinge  of 
pniple.  Berry  dark-purple,  approaching  to  black,  as  large  as  a  small 
gooeebeny,  crowned  wiiii  the  persistent  calyx,  and  covered  with  short 
glandular  hairs. 

Not  uncommon  in  shady  forests  of  the  Himalaya  between  5000  and  10,000  ft. 
Sutlej  to  Sikkim.    Eada  hills.    Hardy  in  England. 

3.  ABELIA,  Brown. 

Small  shrubs,  with  bracteate  flowers.  Calyx -tube  angular,  limb 
5-cleft,  lobes  foliaceous.  Corolla  funnel-shaped.  Stamens  4.  Ovary 
3-celled,  2  cells  with  several  abortive  ovules,  the  third  with  one  perfect 
ovule.    Berry  coriaceous,  1 -seeded. 

1.  A.  trlflora,  R.  Brown  in  WalL  PL  As.  rar.  t.  16. — Vem.  Adei, 
pakhtdiffar,  trans -Indus ;  Cheta  buta,  Jhelam ;  Ban  bakhuru,  aalariker^ 
Chenab ;  Dalung,  kut,  adi,  Bavi ;  Zhang^  matzbang,  peni,  Sutlej  ;  Munri, 
gogatHy  Kamaon. 

A  shrub,  with  ovate-lanceolate  leaves,  pale  beneath,  hairy  along  edges 
and  midrib ;  petioles  united  by  their  broad  bases.  Flowers  in  dense  ter- 
minal bracteate  heads;  bracts  foliaceous,  the  upper  sessile.  Flowers  3 
together  on  short  peduncles,  the  middle  sessile,  the  two  lateral  short- 
p^cellate,  all  supported  at  the  base  of  the  calyx  by  linear-lanceolate 
biactlets.  Calyx  hairy,  5-ribbed ;  lobes  linear,  ciliate,  with  a  prominent 
midrib,  ^-1  in.  long  at  the  time  the  &uit  ripens.  Corolla  white,  tinged 
vith  pir^,  scented. 

Abmidant  in  the  North-West  Himalaya  between  4000  and  10,000  ft ;  also 
on  the  Safedkoh  and  Suliman  range.  Fl.  June-Aug.  Is  browsed  by  goats. 
Haidy  in  England. 

4.  VIBUBNITM,  linn. 

Shrubs  or  trees  with  simple  leaves.  Flowers  white  or  pink,  in  terminal 
or  axillary  corymbs  or  panicles.  Calyx-limb  5-toothed  3  corolla  5-lobed. 
Stamens  5.  Ovaiy  1-3-celled  \  style  conical,  trifid,  or  stigmas  3,  sessile ; 
one  pendulous  ovule  in  each  celL  Drupe  dry  or  fleshy ;  endocarp  crus- 
taceous,  1 -seeded,  1-celled,  or  spuriously  2-  or  3-celled  by  the  endocarp 
projecting  into  the  cavity. 

A  laige  genus  with  some  species  widely  spread  in  Europe,  wild,  and  culti- 
vated as  ornamental  shrubs.  F.  Opvlus,  the  Guelder  Rose,  with  large  outer 
sterile  flowers,  a  native  of  Europe,  Siberia,  and  North  America  ;  and  r .  Tiwua 
of  the  western  Mediterranean  region,  remarkable  because  its  showy  flowers 
Btand  the  cold  of  average  winters  in  England,  and  are  destroyed  onlyin  very 
wvere  seasons.  Of  the  sixteen  Indian  species  described  by  Hooker  and  Thomson 
in  the  Joum.  Linn.  Soc.  ii.  174,  it  will  suffice  to  enumerate  seven,  the  most 
common  in  the  North-West  Himalaya, 
leaves  membranous,  deciduous ;  drape  l-celled. 

Ck)rolla  short-campannlate ;  leaves  with  dense  grey  tomen- 

tum  beneath 1.    F.  coHntfolntTttt. 

Corolla  rotate  ;  leaves  glabrons  or  pubescent  .     2.   F.  aieUwcUum.. 

K 
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Leaves  merabrtnous,  deddaous ;  drupe  simrioaBly  3-celled. 

Flowers  with  the  leaves,  in  slenaer  drooping  panicles       .    3.   V,  erubeKCM, 
Flowers  before  the  leaves  in  sessile  corymbs. 
Main  lateral  nerves  close,  8-10  pair ;  drupe  i  in.  lon^  .     4.   F.  nervosum. 
Main  lateral  nerves  distant,   7-9  pair;    drupe  }  in. 

long 5.   V.foeiens, 

Leaves  coriaceous,  evergreen  ;  drupe  1-celled. 

Corolla  tubular,  limb  erect ;  corymbs  without  bracts  6.   V,  ooriaceum. 

Corolla  rotate ;  corymbs  with  ciliate  bracts      .  .    7.   F.  punctatum. 

1.  V.  cotinifollum,  Don. ;  Bot.  Reg.  t  1650 ;  Wight  111.  t  121  A.— 
Syn.  V.  polycarpum,  WalL  Vem.  Mar  ghwcUawa^  tiana-Indns ;  Rich 
vMUf  bankunch,  Jhelam;  Eiehabi,  IcUmlch,  guch^  Kashmir;  Baihor, 
papat  kcdam,  khlmor,  rdjaly  iumifui,  Chenab;  Kdtonda,  Bavi;  JatMt, 
Matipf  tustus,  aiism,  Sutlej  ;  Gvnaf  Ejtmaon.* 

A  large  shrub,  inflorescence  and  under  side  of  leaves  clothed  witii  dense 
grey  steJIate  tomentum.  Leaves  3-5  in.  long,  ovate  or  rotondate,  entire 
or  crenulate,  2-5  in.  long,  glabrous  or  pubescent  above,  on  short  thick 
petioles ;  main  lateral  nerves  oblique,  5-6  pair,  dividing  into  prominent 
branches  half-way  between  midrib  and  edge  of  leaf  Flowers  numerous, 
in  sessile  or  short-pedunculate  corymbs.  Calyx-lobes  short ;  corolla  turbi- 
nate, white  tinged  with  pink.  Drupe  oblong,  -I  in.  long,  compressed,  with 
2  furrows  on  each  face. 

Abundant  between  4000  and  11,000  feet  in  the  N.W.  Himalaya,  also  on  die 
Suliman  range.  FL  June-July.  The  ripe  fruit  is  sweetish,  and  is  eaten. 
Hardy  in  England.  Nearly  aUied  to  F.  Lantanaf  Linn.,  of  Middle  and  Soath 
Europe  and  uic  Caucasus,  with  white,  rotate  corolla. 

2.  V.  stellnlatnm,  Wall.;  PL  As.  rar.  1 169.— Syn.  V.  If tiZteAo, Ham, 
Vem.  Jal  bdguy  Jhelam ;  Anilidcka,  pJiuUid,  Kashmir ;  Tit  tnaliya, 
Kamaon. 

Branchlets,  petioles,  and  inflorescence  with  stellate  pubescence.  Leaves 
glabrous  above,  more  or  less  pubescent  beneath,  ovate  or  ovate-lanceolate, 
long-acuminate,  dentate,  with  large,  sharp  teeth ;  3-5  in.  long ;  petioles 
^-1  in.  long ;  main  lateral  nerves  5-6  pair,  oblique,  undivided  save  near 
the  margin,  the  lowest  pair  only  with  strong  branches  on  the  outside. 
Flowers  small,  in  lai^e,  compound,  nearly  umbellate  corymbs ;  ooroUa 
white,  rotate,  pubescent  outside.  Drupe  ovate-oblong,  compressed,  shin- 
ing, l-i  in.  long. 

Common  in  the  N.W.  Himalaya,  between  6000  and  10,000  ft.  FL  July- 
Aug. ;  fruit  acid,  eaten.  F.  involucratum,  WalL,  probably  does  not  differ  from 
this  species.  • 

3.  V.  embescens,  WalL;  PL  As.  rar.  t.  134.— Syn.  V.  Wightumm, 
WalL  ;  W.  &  A.  Prodr.  388 ;  Wight  Ic.  1024. 

A  shrub  or  small  tree,  with  slender  cinereous  branches,  nearly  glabrous 
or  pubescent.  Leaves  broad-ovate  or  oblong,  with  cordate  or  rounded 
base,  acuminate,  serrate,  2-3  in.  long ;  petioles  ^-|  in. ;  main  lateral  nerves 

*  The  vem.  names  of  the  sp.  of  Vibtimum  demand  farther  inquiry. 
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5-6  pair,  arcuate,  the  lowest  pair  from  the  base.  Flowers  ^  Id.  long, 
white,  or  yellowish  white,  or  pale  rose-coloured,  in  slender  drooping 
pedunculate  panicles.  Calyx-lobes  ovate,  obtuse.  Corolla  tubular,  wider 
above,  limb  spreading.  Stamens  5,  inserted  at  the  same  height  in  the 
mouth  of  the  corolla.  Fruit  red,  ovoid,  ^  in.  long,  the  endocarp  project- 
ing into  the  cavity  with  two  wings  so  as  to  give  the  appearance  of  3  cells. 
Seed  flat^  concave,  with  the  two  edges  bent  inward. 

Himalaya  from  Eamaon  to  Bhutan  5000-11,000  ft.  Nilgiris  and  Ceylon 
above  4000  ft.     FL  March-May. 

4.  V.  nervosum,  Don. — Syn.  F.  grandiflorum,  Wall.  Vern.  Amhre^ 
amrolay  art,  Kavi ;  i2t9,  ddby  Bias. 

A  shrub,  with  stiff,  stout,  dark  grey  or  brownish  branchlets.  Leaves 
generally  approximate  at  the  endsj  elliptic  or  oblong,  acuminate,  serru- 
kte,  glabrous  above,  pubescent  beneath,  3-4  in.  long ;  petioles  f  in. ; 
main  lateral  nerves  closely  parallel,  8-10  pair.  Flowers  white  or  rose- 
coloured,  odorous,  f  in.  long,  appearing  before  the  leaves  in  terminal, 
short,  sessile,  dense  corymbs ;  peduncles,  pedicels,  and  bracts  with  long 
white  hairs.  Calyx-lobes  short,  obtuse.  Corolla  funnel-shaped,  with  a 
spreading  limb.  Stamens  unequal,  3  inserted  below,  2  above,  in  the 
coroUa-tube.  Drupe  fiat,  ovate,  ^  in.  long  ;  endocarp  projecting  into  the 
cavity,  and  seed  concave  as  in  K  erubescens. 

Himalaya  from  the  Jumna  to  Sikkim.  Jaunsar  Bawar  forests  7000-9000  ft. ; 
ascemls  to  12,000  ft    FL  May. 

5.  V.  footeiiB,  Decaisne ;  Jacq.  Voy.  Bot  t.  84.  Vern.  GUchy  lUelu,  hunehy 
Jhelam;  KUmtch,  guch,  kwUlim,  knldrayjamdraf^sahxarr;  Tilkanj,  pulmu, 
iildU,  tuin,  Chenab ;  Talhang^  tandei,  tundhe^  tundni  zendni,  EavL 

Closely  allied  to  F.  nervosum,  differs  only  by  larger,  glabrous  leaves, 
main  lateral  nerves  more  distant,  7-9  pair;  corymbs  lax  ;  and  drupes  f 
in.  long.  The  stamens  are  biseriate,  as  in  F.  nervosuniy  2  inserted  above, 
3  below,  and  the  seed  is  concave.  The  flowers  are  sweet-scented,  but 
the  branches,  when  bruised,  emit  a  bad  smell. 

Common  in  the  Panjab  Himalaya  at  from  5000-11,000  ft.  Fl.  May- June. 
The  finiit  is  sweetiah,  and  is  eaten. 

6.  V.  coriacenm,  Blume. —  Syn.  F  capiteUatum^  W.  &  A.  Prodr.  388  ; 
F.  cylindricum,  Ham.     Vern,  Kola  Titmaliya,  Kamaon. 

A  shrub  or  small  tree,  glabrous,  only  youngest  branchlets,  petioles, 
peduncles,  and  pedicels  glandular-pubescent.  Leaves  coriaceous,  entire 
or  sinuate,  oblong,  long  -  acuminate,  3-6  in.  long,  with  3-4  pair  main 
lateral  nerves.  Flowers  ^  in.  long,  numerous,  in  pedunculate,  umbellate 
corymbs,  without  bracts.  Corolla  short,  tubular,  somewhat  wider  at  the 
mouth;  limb  erect,  with  5  obtuse,  short  lobes.  Stamens  exserted. 
Drupe  1-celled ;  endocarp  not  projecting  into  the  cavity. 

Himalaya  4000-7000  ft.  from  Sutlej  to  Sikkim.  Easia,  Ceylon,  Nilgiris.  FL 
Nov.-May. 
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7.  V.  imnctatnm,  Ham. — Syn.  V.  acuminatum^  Wall ;  Wight  Ic 
t.  1021. 

A  shrub  with  stout  branches,  wholly  glabrous.  Leaves  coriaceous, 
elliptic,  acuminate,  3-5  in.  long ;  margins  reyolute,  beneath  with  numer- 
ous fine  round  dots ;  main  kteral  nerves  4-6  pair.  Flowers  small,  in 
large,  terminal  corymbs,  with  angular  branches,  and  broad,  ciliate  bracts. 
GoroUa  rotate.  Drupe  ^  in.  long,  1 -celled ;  endocarp  undulate  on  a  cross- 
section,  not  projecting  into  cavity. 

Outer  Himalaya  in  Kamaon  and  Nepal,  ascending  to  5000  ft.  Nilgiria, 
pulneys,  AnamallaySi  Western  Qhats,  Canara.    Fl.  Jan.-Maich. 

5.  SAMBXTCUS,  Linn. 

Laige  herbs,  shrubs  or  trees,  with  large  pith.  Leaves  pinnate.  Flowers 
small,  in  umbellate  corymbs  or  panicles.  Calyx -limb  3-5 -toothed. 
Corolla  rotate  or  campanulate,  3-5-cleft.  Stamens  5.  Ovary  3-5-ceIled  ; 
style  short,  3-5-partite,  or  stigmas  3-5,  sessile ;  one  pendulous  ovule  in 
each  cell.  Drupe  with  3-5  cartilaginous  cells.  Seed  compressed, 
embryo  long. 

1.  S.  Ebulns,  Linn. ;  Hook.  Stud.  FL  174.  Dioarf  Elder. — ^Vem. 
Richh  has,  mushkidra,  ganhtUOf  Jhelam ;  GdndcUy  gtvandUh^  mske^  tdsar^ 
Chenab. 

Large  herbaceous  stems  3-6  ft  high,  from  a  perennial  root-stock,  glab- 
rous; leaflets  3-5  pair,  shortly  staUced,  oblong-lanceolate,  sharply  and 
closely  serrate.  Stipules  foliaceous,  often  pinnate.  Flowers  in  a  lazge^ 
sessile  or  pedunculate,  compact  corymbose  cyme  4-6  in.  acioss.  Corolla- 
limb  concave. 

Upper  Chenab  and  Jhelam  between  4000  and  11,000  ft.  Europe,  North 
Africa,  West  Asia.    FL  April-July.    Leaves  fetid  when  bruised. 

Order  XLY.   BUBIACEJE. 

Trees,  shrubs,  or  herbs,  rarely  climbers,  with  opposite  or  whorled  leares, 
and  inter-  or  intra-petiolar  stipules,  either  free  or  connate  with  the  petioles, 
or  forming  a  short  sheath  or  ring  round  the  stem  within  the  petioles. 
Calyx-tube  adnate  to  the  ovary,  the  limb  entire  or  with  as  many  teeth 
lobes  or  divisions  as  lobes  of  the  corolla,  rarely  more  or  fewer.  Corolla 
gamopetalous,  inserted  round  the  epigynous  disc ;  lobes  4,  5,  or  sometimes 
more,  rarely  only  3,  either  imbricate  (often  contorted)  or  valvate  in  the 
bud.  Stamens  as  many  as  lobes  of  the  corolla,  alternating  with  them, 
and  inserted  in  the  tube ;  anthers  versatile,  with  parallel  cells  opening 
longitudinally.  Ovary  inferior,  2-  or  more-celled,  rarely  1-celled.  Fruit 
various.  Seeds  with  a  fleshy  or  homy  albumen,  rarely  with  little  or  no 
albumen.  —  Gen.  PL  iL  7^  Koyle  HL  237;  Wight  111.  ii  72  {Oin- 
choTiacece), 

Seeds  namerous  ;  flowers  nnmerous,  in  slobose  heads. 
Glabrous;  corolla  imbricate ;  fruit  a  fleshy  syncarpinm    .     1.  Akthockphalus. 
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Pabescent;   corolla  valvate;    capsules  dry,  distinct,   in 
globose  heads. 
Leaves  oval  or  obovate;  calyx  tnmcate;  stigma  with 

concave  base 2.  Stephegtnb. 

Leaves  cordate ;  calyx  6-lobed ;  stigma  davate  or  capi- 
tate        8.  Adika. 

Seeds  numerous,  in  2-valved  capsules  ;  flowers  numerous,  in 
spikes  or  panicles. 
Corolla  valvate ;   flowers  in  8  -  chotomous  panicles  ;  cor- 
olla -  lobes  firinged ;   capsule   dehiscing   septicidally 

from  below ;  leaves  evergreen 4.  Cinchona. 

doroUa  valvate ;  flowers  in  bracteate  spikes ;  capsule  dehis- 
cing loculicidally ;  leaves  deciduous  .        .        .        .5.  Htmbnodictton. 
Corolla  imbricate ;  flowers  in  8-chotomous  panicles   .        .    6.  Wenplandia. 
Seeds  numerous,  in  indehiscent  berries ;  flowers  few  ;  corolla 
contorted. 
Flowers  large  or  middle-sized,  solitary,  rarely  fasciculate. 
Ovaiy  1 -celled ;  placentie  parietal ;  flowers  5-9-merous      7.  Gardenia. 
Ovary  2-celled ;  placentn  on  dissepiment ;  flowers  6-merous    8.  R  andi  a. 
Flowers  small*  in  sessile  opposite  axillai^  fascicles  .    9.  Htftiakthe&a. 

Seeds  2,  each  enclosed  in  a  cnartaceous  endocarp. 
Flowers  in  trichotomous  panicles. 
Leaves  coriaceous;  stipules  interpetiolar ;  style  short 

exserted,  2-fid 10.  Izoba. 

Leaves  membranous :  stip.  sheathing ;  style  long  ex- 
serted, undivided 11.  Pavetta. 

Flowers  in  axillary  fascicles 12.  Coffea. 

Seeds  solitary,  fruit  a  fleshy  syncarpium  with  numerous  1- 

seeded  pyrenes,  several  pyrenes  often  connate         .        .  18.  Mobinda. 
Seeds  6;  ovaiy  5-celled ;  flowers  in  trichotomous  panicles    .  14.  Hamiltonia. 

1.  ANTHOCBPHALXTS,  A.  Eichard. 

Laige  trees,  glabrons,  with  opposite,  petiolate  coriaceous  leaves,  and 
luge  interpetiolar  caducons  stipides.  Flowers  in  globose,  compact,  ter- 
minal beadB,  without  bracts  and  bracteoles.  Calyx-tubes  more  or  less  con* 
Date,  the  limb  cleft  into  5  spathulate  or  oblong  lobes.  Corolla  funnel- 
ibaped,  mouth  glabrous,  the  lobes  imbricate.  Stamens  5,  inserted  in  the 
mouth  of  the  coroUa-tube,  on  short  flattened  filaments,  the  anthers  ovate- 
oblong,  apiculate.  Oyary  2-celled  below,  4-celled  above,  the  placentae 
bifid  above;  style  filiform,  exserted,  stigma  fusiform;  ovules  numerous 
in  each  cell.  Fruit  a  fleshy  syncarpium,  with  numerous  pyrenes,  4-celled 
above,  2-celled  below,  each  with  few  seeds.  Seeds  minute,  with  a  fleshy 
albumen ;  embryo  clavate,  with  short  cotyledons  and  an  obtuse  radicle. 

1.  A.  Cadamba,  Benth.  &  Hook. — Syn.  Naudea  Cadamha,  Eoxb.  FL 
Ind.  i  512;  Bedd.  FL  Sylv.  t  35.  Sans.  Kadamha^  nlpa,  Vem. 
Eaddam,  karam. 

A  Ltfge  tree,  with  horizontal  branches.  Leaves  ovate-oblong,  glabrous 
and  shimng  above,  pubescent  beneath,  acuminate,  5-9  in.  long,  with  10-12 
pairs  of  prominent  main  lateral  nerve&  Flower-heads  solitaiy,  peduncu- 
^  1-2  in.  diam.,  orange-coloured,  scented,  with  large,  white,  fusiform 
projecting  stigmas.    Fruit  yellow,  size  of  a  small  orange. 

Coltivated  in  Bengal  and  North  India,  as  far  west  as  Saharanpur.    Wild  in 
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Ceylon  and  North  Canara,  and  perhaps  elsewhere  along  the  western  coast. 
Believed  also  to  be  indigenous  in  Assam.  Fl.  May-July.  Trunk  tall,  erect, 
regularly  shaped.  Wood  light  yellow  ;  the  cub.  ft.  weighs  36-47  lb. ;  the  mean 
vuue  of  P.  was  found  616  (Puckle),  and  618  (Cunningham).  Tlie  flowen 
offered  in  Hindu  shrines  ;  the  fruit  is  eaten.  Often  cultivated  for  ornament 
and  the  shade  of  its  close  foli^. 

Naudea  purjyureoj  Roxb.  Cor.  PL  t  54,  FL  Ind.  L  515,  which  has  been  con- 
fused with  tnis  species  (Dalzell  Bombay  Fl.  Suppl.  43)  is  a  different  tree,  with 
purple  flower-heads,  capitate  stigma,  a  2-cellea  ovary,  and  a  capsule  qtlitting 
mto  4  valves  from  the  base. 

2.  STBPHEOYITB,  Korthals. 

Shrubs  or  trees,  with  opposite,  petiolate  leaves,  and  large  caducous 
interpetiolar  stipules,  ^flower-heads  compact,  globose,  axillary  and  ter- 
minal, generally  supported  by  2  large  bracts.  Flowers  surrounded  by  pale- 
aceous bracteolea  Calyx-tube  short,  limb  cup-shaped  or  tabular,  tnmcate 
or  indistinctly  5-dentate.  Corolla  funnel-shaped,  tube  elongate,  glabrous 
or  hairy  inside,  limb  divided  into  5  short,  acute,  valvate  lobes.  Stamens 
5,  filaments  short  filiform,  inserted  in  the  mouth  or  the  upper  part  of  the 
corolla-tube ;  anthers  attached  by  the  back,  lanceolate,  with  a  cordate  base, 
apiculate.  Ovary  2 -celled,  with  a  long  filiform  style,  exserted,  the  stigma 
cylindrical,  often  with-  a  concave  base.  Ovules  numerous,  imbricate,  pla- 
centaa  pendulous,  or  adnate  to  the  dissepiment.  Fruit  globose,  consisting 
of  numerous  dry  distinct  capsules,  2-valved,  the  valves  delusdng  from  the 
base,  many-seeded.    Seeds  small,  with  a  winged  testa  and  fleshy  albumen. 

1.  S.  parvifolla,  Korth. — Syn.  Naudea  parvifolia,  Boxb.  Cor.  PL  t 
62,  Fl.  Ind.  L  513 ;  Wight  111.  t.  123  ;  W.  &  A.  Ph)dr.  391 ;  Bedd.  FL 
Sylv.  t.  34.  Vem.  Kaddam^  kaUam,  keim^  kangei.  Local  n.  Phddu^ 
Kamaon ;  Mundi  ma^ra^  Gonds^  C.P.  \  Kumra^  Banswara  ;  Htein  (hay, 
Burm. 

A  large  tree,  pubescent  or  nearly  glabrous.  Leaves  oval  rotundate  or 
obovate,  varying  much  in  size,  2-6  in.  long,  at  times  longer,  on  short 
petioles ;  main  lateral  nerves  6-8  pair,  the  lowest  2  pair  from  near  the  base 
of  leafl  Stipules  large,  pale,  obovate.  Floweivheads  light  yellow,  nearly 
white,  1  in.  diam.,  on  peduncles  about  twice  the  length  of  head,  generally 
supported  by  2  leaf-like,  oblong  bracts,  narrowed  into  a  long  slender  petide. 
Bracteoles  spathulate,  as  long  as  or  somewhat  longer  than  calyx-tube. 
Stigma  cylindrical,  with  a  concave  base. 

A  conunon  tree  in  the  greater  part  of  India  and  Burmah.  Often  gr^aiion^ 
particularly  in  moist  places.  In  the  sub-Himalayan  belt  its  western  hmit  is 
the  Bias  river,  but  trees  are  found  (doubtftdly  indigenous)  as  far  as  the  Chenab, 
and  it  ascends  to  4000  ft.  The  tree  is  leafless  for  a  short  time  in  spring;  the 
new  leaves  come  out  in  May.  Fl.  May-July ;  fr.  Nov.  DeCy  often  remsins 
long  on  the  tree. 

50-60,  at  times  80  ft  hi^h,  with  a  short,  erect,  often  irr^pilarly-shaped  tronk, 
sometimes  buttressed,  attaming  a  girth  of  6-7,  at  times  10-12  ft.    Bark  thin, 

a  in.  thick,  bluish  grey,  sometimes  browmsh  crey,  with  dark  patches  of  old 
dilating  scales,  leaving  exposed  the  inner  lignt^-coloured  bark.    At  timee 
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marked  wit;h  cicatrices,  from  which  issues  a  whitish,  afterwards  rofescent  gum. 
Wood  grey  to  light-ieddish  brown,  compact,  dose-  and  fine-grained,  hard ; 
weight  3&47  lb.  per  cub.  ft.  seasoned,  54  lb.  green  ;  value  of  P.  683  (Skinner), 
586  (mean  of  2  exp.  by  Cunningham),  Durable,  if  not  exposed  to  wet  No 
distinct  heartwood*  Medullary  rays  very  numerous,  very  fine.  Easily  worked, 
and  polishes  well.  Used  for  building,  furniture,  agricultural  implements,  combs, 
and  to  a  large  extent  for  turned  andcarved  articles,  platters,  cups,  spoons.  The 
leaves  are  xued  for  fodder. 

To  the  same  genus  belongs  Stephegyne  {N'aucltui)  diversifclia  of  Burma  {Bin- 
^oAyBurm.) 

3.  ADINA,  Salisbury. 

Trees  with  opposite,  petiolate  leaves,  and  large  interpetiolar  caducous 
fltipales.  Flower-heads  compact,  globose,  solitary  or  paniculate,  with  or 
without  bracts,  receptacle  pilose.  Flowers  surrounded  by  paleaceous 
hracteolea  Calyx-tubes  prismatic,  limb  5-lobed.  CoroUa-tube  elongate, 
fimnel-shaped,  glabrous  inside,  lobes  5,  obtuse,  valvate.  Stamens  5,  in- 
serted in  the  mouth  of  the  coroUa-tube ;  anthers  short,  oblong,  on  diort 
filaments,  exserted.  Ovaiy  2-celled;  style  filiform,  exserted,  stigma  clavate 
or  capitate,  the  placent»  pendulous,  with  aumerous,  imbricate  ovules. 
Frait  dry,  globose,  of  numerous  distinct  2-yalved  capsules,  dehiscent 
aeptididally,  sometimes  separating  from  a  persistent  axis.  Seeds  oblong, 
winged  at  both  ends,  albumen  copious,  cotyledons  plane,  radicle  terete 
superior. 

1.  A  cordifolia,  Hfl  &  Benth.— Tab.  XXXIII.  ^Syn.  Naudea  cm-- 
di/oliay  Koxb.  Cor.  PL  t.  53;  FL  Ind.  L  514 ;  W.  &  A.  Prodr.  391; 
Bedd  FL  Sylv.  t.  33.  Yem.  Haldtiy  hardu.  Local  n.  Tikkoe,  Baraich 
and  Gonda  (Oudh) ;  Hardu  marrah^  Gronds,  Satp.  range ;  Haidwa,  iddu, 
Banswaia ;  Hedu,  heddi^  Konkan ;  HnatabeUy  Brum, 

A  large  tree,  branchlets,  leaves,  petioles  pubescent.  Leaves  cordate, 
short-acuminate,  4-9  in.  long,  nearly  as  broad  as  long,  with  5-7  pair  of 
prominent  main  lateral  nerves,  the  2  lowest  pair  from  the  base ;  petioles 
half  the  length  of  leaf  or  longer.  Peduncles  axillary,  as  long  as  petioles, 
each  bearing  1,  rarely  2,  globose  yellow  flower-heads,  1  in.  cQam.  to  tips 
of  styles,  which  are  long -exserted,  with  capitate  stigmas.  Beceptacle 
pilose,  with  short,  linear  bracteoles.  Corolla-tube  pubescent  outside. 
Fruit-head  consisting  of  numerous  distinct  dry,  pilose,  clavate  capsules ; 
axis  of  capsule  persistent,  fiat,  membranous,  linear,  1 -nerved. 

A  conmion  tree  throughout  the  moister  remons  of  India,  extending  in  the 
wib-Hinialayan  tract  to  we  Jumna,  and  ascending  to  3000  ft.  Not  gr^^arious, 
and  seedlings  not  numerous.  The  old  leaves  shea  April-May,  the  tree  is  then 
leafless  for  a  short  time,  until  the  new  foliage  comes  out  in  May  and  June.  Fl. 
June,  July,  often  later ;  seeds  ripen  Dec-March.  Young  leaves  often  eaten  by 
the  larva  of  a  moth,  in  such  vast  numbers  as  to  strip  the  tree  of  all  foliage, 
which  in  that  case  is  usually  renewed  during  the  rainy  season. 

Attains  80  ft.  in  North  and  Central  India,  but  grows  much  taller  in  Burma  and 
on  the  west  side  of  India.  Trunk  straight,  tall,  often  with  lai^ge  buttresses  near 
the  base,  girth  of  10-18  ft.  not  uncommon  in  the  Kamaon  Bbabar,  many  large 
spreading  and  ascending  boughs,  forming  a  broad  rounded  crown.    Foliage  light 
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green.  Bark  1-2  in.  thick,  grey  or  brownish  grey,  rough,  with  many  longitudinal 
wrinkles  and  cracks,  with  a  whitish  pellicle  on  the  smoothish  persistent  scales 
between  the  cracks.  Inner  substance  of  bark  reddish  brown,  streaked  with 
white,  fibrous,  laminated.  Wood  yellow,  often  changing  when  seasoning  into  a 
reddish  nut-brown  colour,  with  white  specks,  compact  and  fine-grained.  No 
distinct  heartwood.  Skinner  gives  the  weight  of  seasoned  wood  at  42  lb., 
and  this  agrees  well  with  the  results  of  my  experiments,  42  (1862),  43  (1864). 
The  extremes  are  36.3  (Puckle)  and  49  (Cunningham).  The  value  of  P.  is  given 
by  Skinner  at  664,  which  seems  a  likely  average,  and  agrees  well  with  Cunning- 
ham's experiments.  In  1864  I  obtained  a  higher  average  as  the  mean  of  9 
experiments — viz.,  760,  the  extremes  being  530  and  950.  A  valuable  wood,  for 
it  is  fairly  durable.  B.  Thompson  states  that  logs  of  it  lying  for  years  in  tiie 
Kamaon  forests  were  not  touched  by  white  ants  or  other  insects,  supposed  to  be 
protected  by  a  bitter  substance  in  the  wood.  In  South  India  it  soon  decays 
when  exposed  to  wet  Seasons  well,  works  easily,  takes  a  fine  polish,  and  is 
good  for  turning,  but  is  somewhat  apt  to  warp  and  crack.  Employed  exten- 
sively in  construction,  for  furniture,  agricultural  implements,  opium -boxes, 
writing-tablets,  gun-stocks,  combs.    Canoes  are  scooped  out  of  the  trunk. 

To  the  same  genus  belongs  ActiTia  (N'auclea)  sessUi/olia  of  Burma  (^t^ 
payaung,  Burm.) 

4.  CINCHONA,  Linn. 

Evergreen  shrubs  or  trees,  with  opposite,  petiolate  leayes,  and  inte^ 
petiolar,  deciduous  stipules.  Bark  bitter.  Flowers  white  red  or  purple, 
odorous,  in  terminal  panicles,  with  short,  linear  or  subulate  bracts,  the 
lower  branches  in  the  axils  of  leaves.  Calyx-tube  turbinate,  pubescent, 
limb  5-dentate,  persistent  Corolla  tubular,  pubescent  outside,  with  a 
flat  spreading  5-lobed  limb ;  lobes  valvate,  edge  fringed  with  sofi  hairs. 
Stamens  5,  inserted  in  the  corolla-tube,  with  short  or  long  filaments,  anthers 
linear,  attached  to  the  back  near  the  base.  Ovary  2-celled ;  style  slender, 
vnih  2  short  obtuse  branches,  papillose  inside.  Ovules  numerous,  attached 
to  Hnear  placentse  adnate  to  the  dissepiment  Capsule  ovoid,  oblong 
or  cylindrical,  2-celled,  2-valved,  dehiscing  from  the  base  septicidaUy. 
Seeds  numerous,  peltate,  testa  broadly  winged,  with  denticulate  or  irr^- 
larly  lacerated  edge ;  albumen  fleshy,  cotyledons  ovate,  radicle  terete*    . 

This  genus,  though  not  indigenous  in  India,  is  of  the  greatest  importance  for 
the  wellbeing  of  its  inhabitants,  on  account  of  the  powerful  medicinal  qusdities 
which  the  bark  of  many  of  the  species  possesses.  Their  cultivation  has  been 
attempted  in  Kangra,  and  on  the  Satpura  ran^e  of  Central  India;  some  notice 
therefore  appears  called  for  in  this  place.  Aoout  36  species  are  known,  and 
they  are  distributed  over  a  narrow  belt  along  the  range  oi  the  Andes  or  Cordil- 
leras of  South  America,  at  elevations  between  2300  and  8000  ft,  principally 
along  their  eastern  declivities,  from  lat.  19°  south  in  Bolivia  to  lat  10°  north  in 
Venezuela.  The  bark  of  about  15  species  has  important  medicinal  value,  and 
most  of  these  have  been  introduced  mto  India  since  1860,  mainly  through  the 
labours  of  C.  K.  Markham,  C.B.,  who  was  deputed  to  Peru  in  1859  bv  the  Sec^ 
retary  of  State  for  India,  and  was  most  successful  in  organising  a  regular  supply 
of  plants  and  seeds  of  the  different  species.  Mr  Markham  himself  collected  and 
brought  to  the  coast,  in  spite  of  great  difficulties,  large  quantities  of  seeds  and 

?lants  of  the  Calisaya  and  other  species  from  the  Caravaya  district  in  South 
*eru.    Mr  R.  Spruce  sent  seeds  and  plants  of  the  C.  su^cintbra  (red  bark). 
Mr  Cross  collected  seeds  of  C.  officinalis  and  allied  species  in  the  province  of 
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Loxa  (ciown  bark) ;  and  the  importation  of  micrantha,  peruviana,  and  other 
giev-rark  species  of  the  Huanuco  district,  is  due  to  Mr  Flitchett.  The  plants 
collected  by  Mr  Markham  himself  unfortunately  perished  on  the  voyage,  but 
the  seeds  imported  through  the  agency  organised  oy  him  succeeded ;  and  dur- 
ing a  tour  through  Southern  India  in  1861,  he  selected  the  principal  localities 
for  plantations  on  the  Nilgiris,  and  other  hills  on  the  west  side  of  the  Penin- 
sola.  The  Govemment  plantations  on  the  Nilgiris  have,  since  the  commence- 
ment, been  under  the  skilful  superintendence  of  Mr  M'lvor.  From  Bengal  the 
late  Dr  T.  Anderson,  then  Supenntendent  of  the  Botanic  Gcu^dens,  Calcutta,  went 
to  Java  in  1862,  brought  from  thence  a  supply  of  plants  and  seeds  of  various 
snecies,  and  established  the  Cinchona  plantations  m  Sikkim  with  these,  sup- 
plemented by  plants  and  seeds  from  the  Nilgiris,  and  by  CaUsaya  seeds  ob- 
tained from  other  sources.  It  will  be  sufficient  to  enumerate  here  the  4  principal 
species  cultivated  in  the  East  Indian  plantations,  being  the  more  valuable  kinds 
of  Ecuador,  Pern,  and  Bolivia.  Besides  these  there  are  several  species  in  New 
Onmada,  the  more  important  of  which  are :  C.  tarunfolia,  Mutis ;  Karsten  Flora 
Columbifld,  L 1. 11, 12  ;  and  (7.  pitayengis,  Wedd. ;  Iriana,  Nouvelles  Etudes  sur 
les  Quinquinas,  1870,  p.  61  fSyn.  C.  corwnhosa,  Karsten,  L  c.  1. 10,  and  C.  Triamce, 
Earsten,  t  22),  remarkable  by  the  corolla-tube  hairy  inside,  and  believed  to  yield 
the  Pitayo  bark,  introduced  into  India  by  Mr  Cross. 

Leaves  broad-oval ;  flower-panicles  pyramidal ;  capsule  oblong  1.  C,  tucarvJbra. 
Leaves  oblongs  obtuse,  often  narrow ;  flower-panicles  pyramidal ; 

cansole  ovate 2.  C  Calisaya, 

LeaTealanceolate  or  ovate-lanceolate ;  panicles  short-corymbose ; 

capsules  oblong  or  ovate-oblong  .  .        .        8.  (7.  officinalis. 

Leaves  broad-ovate  or  obovate,  decurrent  into  short  marginate 

petiole,  nearly  glabrous;  capsule  lanceolate       ...        4.  C.  micrantha. 

1.  0.  snccirabra,  Pavon ;  Howard  Illustrations  of  the  Nueva  Quino- 
logia  of  Pavon,  1862,  t.  8.-^Syn.  C.  cordi/oliay  var.  E.,  Mutis ;  Triana,  L  c 
t  20,  bis. 

A  tree,  15-40  ft.  high,  pubescent  Leaves  without  pits  in  the  axils  of 
lateral  nerves,  broad-oval,  6*10  in.  long,  4-6|  in.  broad,  acute  at  both  ends, 
nearly  glabrous  above,  soft-pubescent  or  tomentose  beneath;  petiole  1-1^ 
in.  long ;  main  lateral  nerves  8-10  pair.  Stipules  oblong.  Flowers  rose- 
coloured  with  white  hairs ;  ^  in.  long,  close  together  in  large  terminal 
panicles.  Branchlets,  nerves,  and  underside  of  leaves  often  red.  Capsule 
oblong,  1-1 J  in.  long.  Varies  with  broader  and  narrower  leaves,  and  with 
pale  and  pink  flowers. 

Indigenous  in  the  warm  and  moist  forests  on  the  western  and  south-western 
dope  ot  Chimborazo  in  Ecuador,  north-east  of  Guayaquil,  between  2300  and 
5000  ft.,  but  has  probably  a  wider  range.  According  to  recent  researches,  this 
species  pelds  the  red  bark  of  commerce,  which  is  exported  from  Guayaquil, 
and  which  was  long  known  and  valued,  though  the  tree  yielding  it  had  not 
been  identified.  Seeds  and  plants  of  this  species  were  collected  in  the  limon 
forests  west  of  the  Chimborazo,  and  in  the  district  of  Guaranda,  and  sent 
to  India  by  Mr  R.  Spruce  in  1860 ;  and  from  this  source  mainly  have  been 
nised  the  extensive  plantations  of  (7.  succiruhra  on  the  Nilgiris  and  other 
hills  of  South  India,  and  in  Sikkim.  The  bark  of  this  species  is  rich  in  Cin- 
chonine  and  Cinchonidine,  but  comparatively  poor  in  Quinine.  The  special 
advantage  is  that  it  thrives  at  lower  elevations  than  any  of  the  other  species 
which  yield  valuable  bark,  but  it  is  sensitive  to  frost  and  long  -  contmued 
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djoiight.  In  Sikkim  it  thrives  at  an  elevation  of  1000  ft.  in  the  vicinity  of 
the  Sel  forest  It  has  been  grown  on  the  Chikalda  hills  in  Berar,  and  on  &e 
Pachmarhis.  The  success  of  these  experiments  however,  remains  to  be  proved. 
In  Burma  it  is  grown  on  the  hills  east  of  Toungoo.  The  wood  is  close-grained, 
but  not  hard  ;  the  medullary  rays  are  numerous,  and  the  pores  are  arranged  in 
linear  radial  groups  of  3-6  between  the  medullary  rays. 

2.  0.  Oalisaya,  Weddell,  Histoire  uatareUe  des  Quinquinas,  1849,  t.  3. 

A  large  tree,  or  a  shrub  when  stunted.  Leaves  oblong,  or  obovate- 
oblong,  obtuse,  rarely  acute,  sometimes  very  narrow,  3-6  in.  long,  nar- 
rowed into  a  short  petiole,  glabrous,  shining  above,  more  or  less  pubes- 
cent beneath ;  main  lateral  nerves  6-8  pair,  with  more  or  less  indistinct 
pits  (scrobicuJi)  in  their  axils.  Flowers  less  than  ^  in.  long,  pubescent, 
light  flesh-coloured,  hairs  white.  Panicles  large,  terminal.  Filaments 
generally  shorter  than  half  the  length  of  anthers.  Capsule  ovate,  ^  in. 
long.     The  shape  of  the  leaves  varies  exceedingly. 

Indigenous  on  the  east  side  of  the  second  Cordillera  range,  between  13^  and 
16°  30^  S.  lat,  in  the  northern  districts  of  Bolivia  and  the  province  of  Caravaya 
in  Peru,  at  an  elevation  between  4800  and  6000  ft.  A  stunted  variety,  B. 
JoiephUxna^  Wedd.  L  c.  t.  3,  bis,  with  oblong-lanceolate,  somewhat  coriaceoiu 
leaves,  was  found  bv  Weddell  on  grass-lands  (Pajonal)  outside  the  forests. 
These  crass-lands  he  believes  were  formerly  covered  with  forest  which  gradnallv 
receded  from  the  inroads  of  the  jungle-fires,  and  the  stunted  Calisayas  remained. 
A  similar  encroachment  of  the  grass-lands  upon  the  forest  by  the  action  of  the 
annual  fires  is  not  rare  in  India.  The  trees  outside  the  forest,  which  resist  the 
action  of  the  fires,  ^et  stunted  and  gnarled,  and  often  present  a  dififerent  aeEpect 
from  the  same  species  in  the  forest.  C.  Caliiaya  yields  the  Roval,  also  called 
Yellow  or  Calisaya  bark,  which  is  erported  from  Arica  in  south  Peru.  It  is 
perhaps  the  most  valuable  of  all  Cinchona  barks,  rich  in  alkaloids,  of  which 
Quinine  forms  more  than  one-half,  sometimes  four^fifths. 

In  Sikkim,  (7.  Calisaya  thrives  remarkably  well  at  moderate  elevations.  It 
seeds  freely,  and  proves  a  free  and  rapid  grower.  This  species  was  first  inbo- 
duced  into  the  Buitenzors  Botanic  Garden  in  Java  by  Justus  Carl  Hasskarl, 
who  was  sent  to  Pern  by  the  Dutch  Government  in  1852.  A  large  proportion 
of  lus  importations,  however,  consisted  of  a  comparatively  worthless  species,  (7. 
PahmttanOj  Howard  ^identified  by  Triana,  L  c  68  with  C7.  oarabayenns,  Wedd.), 
with  subcoriaceous,  elliptic,  not  scrobiculate  leaves,  densely  tomentoee  beneath, 
pink  flowers,  the  corollia-tube  pentagonous,  with  5  longitudinal  open  slits  on 
the  edges,  and  pubescent  capsules. 

3.  0.  officinalis,  Linn. ;  Bot.  Mag.  t  5364. — Syn.  C.  Condaminea, 
Humb.  et  BonpL  ;  Weddell,  L  c.  t.  4. 

A  large  tree,  leaves  lanceolate  or  ovate-lanceolate,  3-6  in.  long,  narrowed 
into  petiole  1  in.  long  or  longer,  glabrous,  or  slightly  pubescent  beneath, 
distinctly  scrobiculate;  main  lateral  nerves  8-10  pair,  the  pits  in  their 
axils  distinctly  visible  on  the  upper  side  of  leaf.  Flowers  pubescent,  in 
short  corymbose  pubescent  panicles,  i-f  in.  long,  flesh-coloiued,  capsules 
oblong  or  ovate-oblong,  j^  in.  long  or  longer. 

Indigenous  in  the  forests  of  Loza  in  Ecuador,  on  the  east  side  of  the  Andes, 
at  elevations  between  6000  and  9000  ft  Produces  the  Pale,  also  called 
Loza  or  Crown  bark.    Cultivated  at  high  elevations  on  the  NUgiris  and  in 


dnchana.]  XLV.  BUBUCBiR  267 

Cej^lon.'"  Rich  in  alkaloids,  of  which  more  than  one-half  is  Quinine.  Crown 
burk  IB  yielded  by  seyeral  varieties  or  closely  allied  species,  most  of  which  have 
been  introduced  into  the  Indian  plantations.  In  Howard's  Nueva  Quinologia 
the  following  are  figured  :  1.  (7.  Chahuarauera,  Pavon  ;  2.  C  crupOy  Tafalla ; 
3.  C.  Ufitusingaf  Pavon  ;  4.  C.  heterophyUa,  Pavon  (identified  by  Triana  1.  c. 
59  with  (7.  CKahvargueray  Ruiz  et  Pavon), — all  from  the  Loxa  and  other  dis- 
tricts of  Ecuador. 

4.  0.  micraatha,  Euiz  et  Pavon ;  Weddell,  1.  c.  t.  14,  15  j  Howard, 
LcLt  5. 

A  large  tree.  Leaves  broad-ovate  or  obovate,  6-12  in.  long,  4-8  in. 
broad,  decnrrent  into  a  short  marginate  petiole,  glabrous  above,  nearly 
g^hrous  beneath,  with  more  or  less  distinct  pits  in  the  axils  of  the  nerves. 
Main  lateral  nerves  10-12  pair.  Flowers  white,^  \  in.  long.  Capsule 
lanceolate,  ^  in.  long. 

Indigenous  on  the  east  side  of  the  inner  Cordillera  in  Peru  and  Bolivia. 
This,  with  C.  nitida,  Ruiz  et  Pavon ;  Wedd.  1.  c.  1 10,  sad  peruviana,  Howard, 
L  c.  t  27,  yields  the  ^y  or  silver  barks  which  are  rich  in  Cinchonine,  though 
they  contain  no  Quinine,  or  very  little  of  it  The  grey  barks  are  cultivated  on 
the  Nilgiris  and  in  Sikkim. 

5.  HYMBNODIOTYON,  Wall. 

Trees  or  shrubs,  with  opposite,  petiolate,  deciduous  leaves.  Bark 
bitter.  Stipules  interpetioliur,  deciduous,  glandular  -  serrate.  Flowers 
amall,  pentamerous.  Corolla  funnel-shaped  or  narrow  campanulate,  pilose 
outaide ;  lobes  short,  valvate.  Anthers  linear  or  oblong,  filaments  short, 
compressed,  attached  to  the  back  of  a  broad  connective.  Disc  annular. 
Ovaiy  2-celledj  style  filiform,  long  exserted,  stigma  fusiform,  2-lobed, 
ovules  numerous,  attached  to  cylindrical  placentas  adnate  to  the  dissepi- 
ment. Capsule  ovoid-oblong,  2-valved,  dehiscing  loculicidally.  Seeds 
nunerous,  imbricate,  testa  winged,  wing  elongated,  bifid  below,  edge  lacer- 
ated ;  embryo  small  in  a  fleshy  albumen. 

Flower-spikes  erect,  in  terminal  panicles     .        .  1.  ff,  excdsum. 

Flower-spikes  drooping,  axillary  .        .        .        %  H,  ficuccidwrn, 

9 

1.  H.  excelaimi,  Wall,  in  Roxb.  Fl.  Ind.,  ed.  Carey,  u.  149 ;  W.  &  A. 
Prodr.  392.— Syn.  Cinchona  exceUa,  Roxb.  Cor.  PL  t.  106 ;  Fl.  Ind.  i. 
529.  YenL  Bartu,  hartJioa,  Pb. ;  Bhaulauy  bhalena^  bhamlna,  dhavli^ 
J^.W.P. ;  Kukurkatj  hhurkur^  Oudh ;  Bhohar^  potur,  putur^  C.P.  j  Donr 
dm,  danddOy  Panch  Mehals. 

A  large  deciduous  and  pubescent  tree.  Leaves  elliptic  or  elliptic-oblong, 
acuminate,  6-12  in.  long,  main  lateral  nerves  8-10  pair.  Stipules  caducous, 
oblong,  with  a  broad  almost  cordate  base.  Flowers  greenish  white, 
fi^^y;rant,  verj  numerous,  on  slender  pedicels  in  short  clusters  along  the 
axis  of  dense  cylindrical  compound  spikes,  congregated  in  erect  terminal 
panicles,  the  clusters  in  the  axils  of  linear  deciduous  bracts,  the  spikes 
in  the  axils  of  long  -  pedunculate  floral  leaves  or  bracts,  shaped  like 
the  leaves,  but  coloured  and  deeply  retirulate.     Corolla  funnel-shaped, 
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with  a  long  slender  tube,  and  a  broad  campanulate  moutb.  Capsules 
f  in.  long,  recurved  on  pedicels  half  their  length  or  longer.  Cinchona 
thyrsifioray  Roxb.  FL  Ind.  i.  630,  fir.  Bengal,  is  probably  the  same  species. 

Forests  of  the  Peninsula  and  Central  India,  extending  on  the  west  side  as  far 
north  as  the  Panch  Mehak.  Burma,  Bengal,  Behar,  Oudn  forests,  and  8ul)-Him&- 
lajan  tract,  west  to  the  Ravi,  ascending  to  5500  ft.  in  the  outer  Hmudaja. 
Leafless  from  November  until  May  or  June.  ■  Fl.  June,  July.  Capsules  ripen  Oct- 
Jan.,  remain  long  on  the  tree,  conspicuous  on  the  bare  branches.  A  small  tiee 
in  the  C.P.,  but  attains  a  large  size,  h.  50  ft.,  g.  6-8  fL,  in  Oudh  and  the  north- 
west, and  much  larger  dimensions  in  Burma,  very  common  in  the  Oudh  forests, 
associated  with  Sal  and  Haldu,  also  in  the  outlying  Scrub  juukIc.  Bark  1  in. 
thick,  cinereous  or  dark  brown,  smoothish  or  with  elevated  corky  ridges,  neel- 
ing  off  in  lai^  membranous  scales.  Middle  bark  purplish  brown,  inner  Wk 
wmte,  streaked  with  red  and  oran^  Wood  light-coioured,  soft,  light,  but  close- 
grained.  Heart  and  sap  not  distmct  Used  for  agricultural  implements,  scab- 
bards, grain  measures,  palanquins,  toys,  and  similar  articles.  The  inner  bark  is 
bitter  and  astringent,  and  is  used  as  a  febrifuge  ;  the  bark  is  also  used  for  tan- 
ning, and  the  leaves  as  cattle-fodder. 

2.  H.  flaccidnm.  Wall.  1.  c.  152  ;  PL  As.  rar.  t.  188. 

A  moderate -sized  glabrous  tree.  Leaves  approximate  at  the  ends  of 
branchlets,  elliptic,  acuminate,  6-10  in.  long,  main  lateral  nerves  8-10 
pair.  Stipules  deciduous,  oblong  with  narrow  base.  Flowers  white, 
numerous,  sessile,  fasciculate  in  dense  cylindrical,  pedunculate,  drooping, 
axillary  spikes,  each  spike  with  one  long  pedunculate  coloured  reticulate 
floral  leaf  on  the  peduncle.  Capsules  \  in.  long  or  less,  reflexed,  on  shoit 
pedicels. 

Hills  of  Eastern  Bengal.  Nepal,  outer  Himalaya,  as  far  as  the  Jumna,  ascend- 
ing to  5000  ft.  Fl.  Jime,  July.  Capsules  ripe  Oct.,  and  remain  lon^  on  the  tree. 
Bark  cinereous  or  brown,  somewhat  rugose.    Leaves  red  before  being  shed. 

H.  obovatum,  Wall. ;  Bedd.  Fl.  Sylv.  t.  219,  on  the  hills  of  the  western  coast 
as  far  north  as  Bombay,  has  elliptic  or  obovate  leaves,  on  long  petioles,  pubescent 
beneath,  finely  reticulate  between  6-8  pair  of  main  lateral  nerves,  flowers  sab- 
sessile,  fasciculate  in  erect  spikes,  each  spike  with  a  coloured  floral  leaf,  fonning 
short  terminal  panicles. 

6.  WENDLANDIA,  Bartling. 

Shrubs  or  small  trees,  leaves  opposite  and  in  whorls  of  three.  Stipules 
interpetiolar  or  intrapetiolar.  Flowers  small,  supported  by  bracteoles  in 
many-flowered  terminal  panicles.  Calyx-tube  subglobose,  limb  with  5 
nearly  equal  persistent  lobes.  Corolla  tubular,  limb  spreading,  of  5  im- 
bricate lobes.  Anthers  versatile,  exserted.  Ovary  2-  rarely  3-celled,  style 
slender,  stigma  bifid,  but  lobes  often  cohering.  Capsule  globose,  crus- 
taceous,  2-valved,  many-seeded.  Seeds  compressed  horizontal,  testa  mem- 
branous, sometimes  narrow-winged,  embryo  short  in  a  fleshy  albumen. 

Grey-tomentose ;  stipules  recurved  ;  corolla-tube  short ;  filaments 

as  long  as  anthers I,  W,  exmria, 

Kearlv  glabrous ;  stipules  adpressed ;  corolla-tube  long ;  filaments 

shorter  than  antners 2,   W,  Undoria, 

1.  W.  exserta,  DC.  j  W.  &  A.  Prodr.  402.— Syn.  Ronddetia  aceeria, 
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Eoxb.  FL  Ind.  i.  523.     R  cinerea,  WalL  FL  Ind.,  ed.  Carey,  ii.  141. 

Yem.  Chatdai,  chila,  ehilkiya,  fiZa,  Kamaon ;  Birsah,  Ulki^  Oudh ;  Kurdy 

Seoni  district ;  Marria  hariy  Gonds  of  Cbindwara ;  Tilliali^  Baigas  of 

Mondla. 

A  small  tree,  gie j  -  tomentose.     Leaves  opposite,  lanceolate  or  ovate- 

knceolate,  entire,  pubescent  aboye,  clotbed  witb  sbort  soft  grey  tomentum 

boieatb,  6-9  in.  long,  main  lateral  nerves  prominent,  16-20  pair.     Stipules 

interpetiolar,  ovate,  upper  part  recurved.     Flowers  wbite,  fragrant,  in 

laige  tomentose  panicles.    Lobes  of  corolla  reflexed,  as  long  as  tube. 

Filaments  exserted,  as  long  as  anthers. 

Common  in  South  and  Central  India,  Bensal  and  in  the  sub-Himalayan 
tract  as  far  west  as  the  Chenab.  Abundant  in  uie  Baraitch  and  Gonda  forests 
of  Oudh,  where  in  some  places  it  grows  in  dense  patches  to  the  exclusion  of 
other  trees.  Common  on  the  Nerbudda,  particularly  in  broken,  raviny  ground. 
Very  abundant  and  of  large  size  in  the  vicinity  of  the  Pachmarhis.  fi.  March, 
ApriL  Generally  only  a1x>ut  25  ft.  high  with  3  ft.  girth,  but  in  places  attains 
(iO  ft  and  5  ft  girtbil  Trunk  short  crooked  or  forking,  branches  upright 
Foliage  pale  green.  Bark  rough,  with  longitudinal  shallow  cracks,  exfoliating 
in  bng  strips.  Wood  reddish,  close-grained,  extremely  hard,  fibrous  and  tough ; 
though  small,  used  for  building  and  agricultural  implements. 

2.  W.  tinctoria,  DC— Syn.  Bonddetia  Hnctorta,  Rozb.  FL  Ind.  i.  522. 

A  small  tree,  nearly  glabrous,  flower-panicles  and  under  side  of  leaves 
pubescent  Leaves  opposite,  elliptic-oblong  or  obovate-oblong,  acuminate, 
nanowed  into  short  petiole,  shining  above,  pubescent  or  glabrate  beneath, 
main  lateral  nerves  10-12  pair,  prominent  Stipules  interpetiolar,  adpressed, 
triangular -ovate,  cuspidate  with  a  long  apex.  Flowers  white,  sessile, 
fascicled,  in  large  hairy  panicles.  Corolla-tube  four  times  the  length  of 
the  recurved  lobes.    Anthers  exserted,  on  very  short  filaments. 

Bengal,  Behar,  Nepal,  Oudh  forests  (Gonda),  Kamaon.  Fl.  Jan.-March.  20  ft 
high,  witii  a  short  crooked  stem  3  it  girtn.  Bark  employed  in  Bengal  as  a 
mordant  in  dyeing. 

7.  aABDENIA,  Linn. 

Shrubs  or  trees,  the  young  shoots  often  exuding  a  resinous  gum. 
Stipules  solitary  on  each  side,  entire,  more  or  less  connate  round  the  stem 
within  the  petioles,  often  early  deciduous.  Calyx-limb  produced  beyond 
the  ovary,  truncate,  toothed  or  divided  into  5  or  more  lobes.  Corolla- 
tube  cylindrical,  or  slightly  dilated  upwards,  lobes  5  or  more,  contorted  in 
the  bud.  Anthers  nearly  sessile,  usually  more  or  less  exserted.  Ovary 
l-celled,  incompletely  divided  by  2,  3,  or  rarely  more  projecting  parietal 
placentas,  with  several  ovules  to  each  placenta.  Fruit  fleshy,  indehiscent, 
usually  crowned  with  the  limb  of  the  calyx,  endocarp  often  hard  and 
imperfectly  2-5-celled.  Seeds  numerous,  immersed  in  the  fleshy  or  pulpy 
placentae. 

Aimed  with  strong  axillary,  often  leaf-bearing  spines  ;  caljx 

truncate  with  6  short  subulate  teeth.    Frmt  grey,  2-8  m. 

long I,  G.  iurglda, 

UnarxDed ;  flowers  5-6-merous ;  limb  of  calyx  short. 
Limb  of  calyx  with  5  or  6  ovate  or  triangular  divisions ; 
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fruit  oblong ;  leaves  coneate-oblong,  flessile,  with  broad, 

often  cordate  base 2.  Q.  gummifera. 

Limb  of  calyx  with  5  long^  subulate  divisions ;  fruit  ovoid  ; 

leaves  elliptic-oblong,  narrowed  into  short  petiole  3.  &.  hcida. 

Unarmed ;  flowers  9-merou8 ;  limb  of  calyx  tubidar,  deeply  cleft 
into  9  hmceolate  hirsute  segments ;  fruit  nearly  globose, 
leaves  obovate,  narrowed  into  short  petiole        .  .        4.  0,  laJt^oliBL 

1.  a.  tnrgidA,  Roxb.  Fl.  Ind.  i  711 ;  Wight  Ic.  1 679.— Vem.  ThaneOa, 
K.W.P. ;  Khurrur,  khuriari,  Oadh,  Singrowlee,  Miizapar,  Mundla,  Sioni, 
Chindwara ;  Ghii/rgd,  Oudh  ;  Pendra,  Pkendra  marra,  Gonds,  C.P. 

A  small  tree.  Bianclies  with  thick  soil,  mealy,  grey,  rarely  light  rost- 
coloured  bark,  armed  with  strong  axillary,  often  leaf-bearing  spines. 
Leaves  greyish  green,  soft  -  tomentose  beneath,  pubescent  above,  mely 
(specimens  from  South  India)  nearly  glabrous,  obovate,  obtuse  or  short- 
acuminate,  sessile,  with  a  long  tapering  base,  and  4-6  pair  of  main  latend 
arcuate  nerves.  Stipules  interpetiolar,  distinct,  triangular.  Flowers  14, 
axillary  or  at  the  end  of  short  leafless  lateral  branchlets.  Calyx  shoit) 
campanulate,  limb  truncate  with  5  short  subulate  teeth.  CoroUa  white, 
fragrant,  tube  3  times  the  length  of  calyx,  limb  with  5  oblong  divisions, 
longer  than  tube.  Fruit  ovoid  or  turbinate,  grey,  rough,  2^  in.  long, 
with  9  obtuse  longitudinal  ridges  at  the  base,  crowned  with  the  scar  of 
calyx ;  shell  of  nut  hard,  bony,  5-valved. 

Sub-Himalayan  tract  from  the  Kali  to  the  Jumna,  ascending  to  4000  ft. 
Aravalli  hills  near  Todgarh  {Karumba\  Banswara  (Ganffdlt),  Common  in  the 
Oudh  forests,  Behar.  South  India  (the  glabrous  form,  and  limb  of  calyx  more 
distinctly  lobed^  Old  leaves  shed  in  March,  young  foliage  in  May;  fl.  genenUr 
March  and  ApnL  Barely  15  ft.  hich,  with  a  short  erect  trunk,  S^  ft  giith,  baa 
J  in.  thick,  spongy,  white  or  rusty  farinaceous.  Wood  dirty  white,  with  darker 
streaks,  close-giained,  hard,  56^  lb.  per  cub.  ft  (R.  T.)  Splits  and  crecb  in 
seasoning.    Fruit  not  eaten,  but  used  medicinally  (in  Eamaon). 

2.  a.  gummifera,  Linn. ;  Wight  Ic.  t  576 ;  Roxb.  FL  Ind.  i  708, 
709  (G.  arhorea) ;  W.  &  A.  Prodr.  395.— Vem.  DekdmaZi^  kamarri,  tor- 

fnCLTTlf  C.P. 

A  large  shrub,  rarely  a  small  tree,  nearly  glabrous,  unarmed,  leaves  pu- 
bescent when  young,  rough  when  old,  buds  resinous.  Leaves  sessile, 
often  with  cordate  base,  cuneate-oblong  or  obovate-oblong,  2-3  in.  long, 
with  12-16  pair  main  lateral  nerves,  stipules  sheathing.  Floweis  te^ 
minal,  1-3  together,  almost  sessile.  Calyx  pubescent  and  scabrous,  lim^ 
short,  with  5-6  ovate,  or  triangular  divisions.  Corolla  large,  white,  yellow 
in  the  evening,  fragrant,  tube  1^-2  in.  long,  limb  spreading,  segments 
narrow,  oblong,  half  the  length  of  tube,  almost  glabrous.  Stigma  davate, 
entire,  striated.  Fruit  oblong,  with  numerous  longitudinal,  elevated 
lines,  1-1 1  in.  long,  crowned  with  persistent  calyx.  Kut  with  a  thin 
crustaceous  shell,  nearly  4-  or  5-celled. 

Ceylon,  South  India,  and  Satpura  ranee,  C.P.  Bare  of  leaves  until  the  end 
of  the  hot  weather  ;  fl.  March,  April,  before  the  new  leaves  come  out  Branch- 
lets  rough,  reddish.  Wood  white  and  hard;  the  fruit  is  eaten.  From  wounds 
in  the  bark  exudes  a  beautiful  yellow  gum-resin,  which  is  collected  and  sold 
with  the  gum  of  G.  lucida. 
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To  the  same  group  of  Qardenia  belongs  G:florida,  Liim. ;  Bot.  Mag.  t  2627, 
3349,  with  oblong-elliptical  ooriAceous  leaves,  2-4  in.  long,  acuminate,  narrowed 
into  short -petiole,  with  6-10  main  lateral  nerves,  calyx-segments  linear,  nearly 
1  in.  lon^  miit  oblong,  above  1  in.  lon^,  crowned  by  the  persistent  calyx-seg- 
inentB.  Indigenous  in  China,  and  cultivated  throughout  India  on  account  of 
its  large  white  fragnuit  flowers. 

3.  ft.  ludda,  Roxl).  FL  Ind.  L  707 ;  Wight  Ic.  t.  575  ;  W.  &  A.  Prodr. 
395.-- Yem.  Dikamcdi.   Local  n.  Konda  manga^  kokkita,  tetta  manga,  C.P. 

Gkhrons,  unarmed,  with  resinous  buds.  Leaves  elliptic-oblong,  acute, 
or  ahort-acuminate,  narrowed  into  short,  marginate  petiole,  3-10  in.  long 
with  20-25  pail  main  lateral  nerves ;  stipules  sheathing,  cut  into  un- 
equal segments.  Flowers  large,  solitary,  on  pedicels  ^-1  in.  long  from 
the  axils  of  the  uppermost  leaves  near  the  ends  of  branches.  limb  of 
calyx  with  5  long  linear-subulate  divisions.  Corolla  large,  pure  white, 
flagrant,  tube  long,  glabrous,  striated,  limb  spreading,  with  5  obovate- 
oblong  lobes,  as  long  as  or  a  little  shorter  than  the  tube,  glabrous. 
Stigma  entire.  Fruit  oblong  or  ovoid,  smooth,  marked  with  longitudinal 
lines,  crowned  with  the  persistent  calyx ;  shell  of  nut  hard,  woody,  thick, 
nearly  2-cell6d  by  the  prominent  placentas. 

Bonna,  South  India,  and  Central  Provinces.    FL  March-June  ;  fir.  C.S.    A 

a\  fOuub  or  a  small  tree  25  ft  high,  trunk  short  erect,  3  ft.  girth,  numerous 
decussate  branches.  Young  shoots  greyish-green,  smooth,  resinous.  Wood 
dose-grained,  hard,  is  made  into  combs,  and  is  recommended  for. turning.  A 
gom-resin  {aikamdlt)  exudes  £rom  wounds  in  the  bark,  is  collected  and  sold  in 
the  bazar,  hard  opaque,  yellow  greenish  or  brown,  with  a  strong  smell.  Useful 
in  the  treatment  of  sores  and  cutaneous  diseases,  and  for  keeping  off  flies  and 
worms. 

4.  O.  latifolia,  Aiton;  Hort.  Kew.  i.  369  ;  W.  &  A.  Prodr.  395;  Wight 
Ic.  t  759.  Vem.  Papra,  pdpJiar,  C.P. ;  BanpinddlUy  N.W.P.;  Pannia- 
^hU,  Gonds,  Mandla;  Qungat,  blianddra,  Gonds,  Satpura;  Phiphar, 
Baigas,  Balaghat. 

A  small  tree ;  nearly  glabrous,  young  leaves  pubescent,  mature  leaves 
<Iark  green  and  glossy.  Leaves  opposite  or  in  threes,  oval  or  obovate, 
entile,  narrowed  into  short  petiole,  with  10-20  pairs  of  prominent  lateral 
i^es,  and  small,  hairy  glands  in  the  axils  of  the  nerves  on  the  under 
side.  Stipules  connate  in  a  sheath  round  the  stem  within  the  petioles. 
Flowers  terminal,  generally  solitary,  nearly  sessile.  Limb  of  calyx  cam- 
panulate,  deeply  and  irregularly  cleft  into  generally  9  lanceolate  hir- 
mte  segments.  Corolla  lai^ge,  white  in  the  morning,  yellow  in  the 
evening,  fragrant,  tube  2-3  in.  long,  hirsute  on  the  outside ;  Hmb  spreading, 
divisions  generally  9,  obliquely  obovate,  hairy,  on  the  outer  edge  overlap- 
ping in  the  bud,  as  long  as  the  tube,  or  equal  to  half  its  length.  Stigma 
eUvate,  thick  and  fleshy.  Fruit  nearly  globose,  l^2\  in.  long,  adpressed 
pilose  when  young,  when  ripe  cinereous  or  speckled  greenish  yellow, 
crowned  with  the  lower  part  or  the  whole  of  calyx,  and  enclosing  a  nut, 
^th  a  thin,  hard,  but  brittle  shell,  bearing  on  the  inside  4  or  5  parietal 
placentse. 
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Common  in  dry  places,  in  many  parts  of  India,  in  the  sub-Himalayan  forttts 
ascending  to  3000  ft.,  north-west  as  far  as  the  Jumna,  in  Bengal,  Bebar,  Central 
India,  South  India,  and  Ceylon.  Trunk  short,  3  and  at  times  4  ft  ^pkk,  with 
stiff  (Uveigent  branches,  forming  a  small  rounded  head,  up  to  30  ft  higL  New 
leaves  in  the  beginning  of  May ;  fl.  in  April  and  May  ;  the  fruit  ripens  in  the 
ensuing  cold  season.  Bark  ^  in.  thick,  white,  grey  or  greenish,  scurfy  and 
farinaceous,  but  upon  the  whole  smooth.  The  woc^  is  white,  with  a  yellowish 
tinge,  close-  and  nne-grained;  it  weighs  when  diy  52-63  lb.  per  cub.  ft,  is  easy 
to  work,  and  durable ;  combs  are  made  of  it,  ancl  it  has  been  recommended  for 
enCTaving  and  turner's  work.    Annual  rings  distinct. 

A  tree  figured  in  Roxb.  Cor.  PL  t.  134,  and  described  in  that  work,  and  in  FL 
Ind.  L  706,  under  the  name  of  G.  latifolia  (G.  enneandra,  Konig ;  W.  &  A  Piodi. 
394  ;  Wight  Ic  t.  574),  from  the  Circars  and  the  Camatic,  has  the  lobes  of  the 
corolla  as  long  as  the  tube  (no  constant  character  in  this  group),  and  the  calyx- 
limb  short-dentate.  Roxburgh  identifies  it  with  Alton's  &.  lattfolia,  but  thinks 
it  different  from  that  plant  as  figured  by  Gartner,  Carp.  ilL  t.  193.  The  ques- 
tion, whether  the  plant  described  and  figured  by  Roxburgh  is  specifically  distinct 
from  &•  kUifolia,  Ait.,  as  here  described,  demands  fieuther  inquiry. 

8.  BANDIA,  Linn. 

Shrubs  or  rarely  trees,  often  armed  with  opposite  axillary  thoms.  Sti- 
pules solitary  on  each  side,  pointed,  with  a  broad  base,  but  not  united, 
often  deciduous.  Calyx-limb  more  or  less  produced  beyond  the  oTaiy, 
truncate,  toothed  or  lobed.  Corollartube  cylindrical,  short  or  long,  raiely 
dilated  at  the  top ;  lobes  5,  contorted  in  the  bud.  Anthers  nearly  sessOe, 
included  in  the  tube  or  exserted.  Ovary  2-celled,  with  several,  usoally 
numerous  ovules  in  each  cell,  attached  on  the  dissepiment  to  a  fleshy  pla- 
centa. Fruit  succulent,  indehiscent,  often  crowned  by  the  ealyx-limh 
Seeds  numerous,  immersed  in  the  fleshy  or  pulpy  placenta. 

Oorolla-tube  glabrous,  much  longer  than  calyx ;  frait  a  small 

4-8eeded  berry,  i  in.  long 1.  i2.  tdnuperma. 

CoroUa-tube  hairy,  short ;  fruit  laige,  more  than  1  in.  long. 
Branches  rust-coloured ;   spines  1-4,  at  the  end  of  snort 
branchlets ;  calyx  with  5-8  short  obtuse  lobes  ;  fruit  grey, 

2  in.  long 2.  R  uUginota. 

Branches  grey ;  spines  axillary ;  calyx  with  5  broad  ovate 
foliaceous  divisions ;  fruit  yellow,  1-14  in.  long        .        .     8.  iS.  dumetonm, 

1.  B.  tetrasperma,  Benth.  &  Hook.  —  Syn.  Gardenia  tetragpanm, 
Boxb.  FL  Ind.  i.  709,  ed.  Carey,  ii.  556.     Vem.  Bara  garri,  Kamaon. 

A  small  shrub,  with  grey,  decussate,  stiff  branches,  and  shorty  often 
spinescent  branchlets.  Leaves  glabrous,  |^-2  in.  long,  obovate  or  obUn- 
ceolate,  narrowed  into  short  petiole,  approximate  near  ends  of  branchletB ; 
stipules  triangular  -  subulate.  Flowers  greenish  -  white,  scented,  sessile, 
pentamerous.  Calyx-lobes  as  long  as  tube,  subulate  from  a  triangnltf 
base.  Anthers  exserted.  Corolla-tube  ^  in.  long ;  lobes  nearly  aa  long, 
oblong;  apex  subulate.  Stigma  long,  spindle-shaped.  Fruit  a  globose 
berry,  crowned  with  the  persistent  calyx,  J  in.  long,  4-seeded. 

Himalaya  from  Indus  to  Bhutan.  In  North-West  Himalaya  ascends  to  6000 
ft.    Fl.  April,  May. 
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Neaily  allied  is  H.  rigida,  DC.  (Posoqueria  ripida,  WalL  in  Rozb.  Fl. 
In<L,  ed.  Carey,  ii  570) :  a  rigid  ehrab  about  6  ft  high,  pubescent,  with  short, 
sharp  aziUazy  spines,  j[^  in.  long,  and  ovate,  acuminate  leaves  on  short  petioles, 
with  cordate  or  rounded  base,  white  fragrant  flowers  in  axillary,  nearly  sessile 
fiuddes ;  corolla-tube  }  in.  long ;  berries  small,  many-seeded,  globose  purple. 
Eastern  Himalaya  and  KepaL    Probably  also  in  Eamaon. 

2.  &.  aliginoBa^  DC. ;  W.  &  A.  Prodr.  398 ;  Wight  Ic  t.  397.— Syn. 
Gardenia  «/.,  Boxb.  PL  Cor.  t  135  j  Poaoqueria  ul.,  Roxb.  FL  Ind.  i. 
712.  Vem.  Pinddlu,  pinddra,  Kamaon ;  Pandr,  Gudh  ;  Panidh,  Gorakh- 
pnr;  BJiaram,  kdiulf  C.P. ;  Kaurio,  Panch  Mehals;  Mhaniben,  Bunn. 

A  tall  shrub  or  small  tree ;  nearly  glabrous,  trunk  and  branches  with 
dark,  mst-coloured  bark.  Smaller  branches  quadrangular,  bearing  shorty 
round,  diverging,  decussate  branchlets,  with  several  pair  of  approximate 
leaves,  1-3  flowers,  and  at  the  top  1-4  strong  sharp  decussate  thorns,  about 
I  in.  long.  Leaves  shining,  smooth  above,  pubescent  with  short  scattered 
hairs  beneath  particularly  along  the  nerves,  obovate,  or  obovate-oblong, 
from  cuneate  base,  with  6-8  pairs  of  main  ^lateral  nerves  ;  petioles  short 
Limb  of  calyx  tubular,  obtusely  5-8-toothed  or  nearly  entire,  a  little 
shorter  than  the  tube  of  the  corolla,  which  is  large,  showy,  white  or 
cream-coloured,  with  a  broad  spreading  limb  of  5-8  round  obtuse  lobes  ; 
month  of  tube  shut  up  with  a  ring  of  close  white  hairs.  Fruit  ash-' 
oolonred,  crowned  with  persistent  calyx,  2-celled,  ovoid,  2  in.  long,  with 
ft  thick  hard  dry  pulp. 

Common  in  many  parts  of  India.  In  the  sub-Himalavan  forests  as  fax  west 
88  the  Jumna,  ascends  to  2500  ft.  Panch  Mehals,  Gudh,  Central  Provinces, 
South  India,  Bengal,  and  Burma.  Often  gregarious,  mostly  in  low,  moist 
places.  FL  May-June  ;  fr.  Dec-Feb.  Leaves  shed  Feb.,  renewed  April.  15- 
20  itw  high,  with  short  erect  trunk,  2  ft  girth.  Branchlets  decussate,  horizon- 
tal, with  spines  and  flowers  at  their  extremities.  Bark  1  in.  thick,  dark-rusty, 
rou^h  with  brown  scales.  Foliage  dark  or  bright  green.  Wood  whitish,  close- 
gnined,  hard,  41  lb.  per  cub.  ft.  Fruit  sold  in  bazaars  of  Oudh  and  Behar, 
eaten  when  cooked  or  roasted.    Leaves  browsed  by  deer  and  cattle. 

2.  E.  dninetonim,  Lam. — Syn«  Gardenia  dumetorum,  Roxb.  Cor.  PL  t. 
136;  (Posogueria),  Roxb.  FL  Ind.  L  713 ;  Wight  Ic  t.  580;  W.  &  A. 
Rodr.  397.  Vem.  Mindla^  mandkolla,  Pb. ;  Arara  (the  shrub,  Aitch.  Cat. 
71),  Hushiarp. ;  Mainphal,  mdnyuL^  karhar,  K.W.P. ;  MaiUy  maini^ 
Oudh;  Mainhuriy  manneid,  C.P. 

A  shrub  or  small  tree,  armed  with  strong  opposite  axillary  spines  1-1^ 
in*  long.  Leaves  obovate,  acute,  firom  cuneate  base,  narrowed  into  a  short 
nivginate  petiole,  rough  on  both  sides  with  short  stiff  hairs,  rarely  gla- 
brous ;  main  lateral  nerves  4-6  pair.  Flowers  greenish-yellow  or  nearly 
^hite,  fragrant,  at  the  ends  of  short  lateral  leaf-bearing  branchlets,  solitary 
or  2-3  together,  on  short  peduncles.  Calyx  campanulate,  strigose  with 
stiff  adpreissed  hairs ;  limb  with  5  broad-ovate  foliaceous  divisions.  Corolla 
white ;  tube  short,  not  much  longer  than  calyx-lobes,  strigose  with  stiff 
sdpreased  hairs ;  limb  spreading,  its  divisions  oval  or  oblong.     Fruit  glo- 
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bose  or  ovoid,  yellow  when  ripe,  1-1  j^  in.  long,  with  a  thick,  finn  fleehy . 
pericarp ;  kernel  cartilaginouB,  2Hcelled,  the  seeds  embedded  in  a  quantity 
of  gelatinous  pulp,  attached  to  the  middle  of  the  partition.    R,  longi^na, 
DC. ;  W.  &  A.  Prodr.  398 ;  Wight  Ic  t.  582 ;  is  probably  the  same 
dpecies. 

Exceedingly  common  in  most  parts  of  India,  extending  north-west  to  the 
Bias  river,  and  ascending  in  the  outer  Himalaya  to  4000  ft.    CeyloD,  Java,  and 
South  China.    In  Eamaon  and  Qarhwal  abundant  in  some  of  the  Sal  foiesta, 
also  in  the  Qonda  and  Baraitch  divisions  of  the  Oudh  forests.    Loses  its  leaveB 
Feb.- April ;  new  folii^  April-Ma^.     FL  generally  March-May ;  fr.  Nov.- 
March.    Very  variable  m  habit  and  size,  from  a  smaU  stiff  shrub  to  a  handBome 
small  tree,  16-20  ft.  high,  with  a  straight,  often  ridged  and  farrowed  tronk,  24 
ft  girth,  with  numerous  thin,  rigid  branches,  forming  a  roimded  rather  open 
crown.    Bark  4  in.  thick,  cinereous  or  brownish-ffrey,  rough  with  white  elevated 
dots,  wrinkled  out  not  marked  with  cracks  or  furrows  ;  at  times  quite  white 
and  smooth.    Sapwood  large,  dirty- white,  heartwood  light  brown,  fine-  and  even- 
grained,  compact,  film,  hard,  heavv  and  strong.    Liable  to  warp.    Used  for 
agricultural  implements,  fences,  and  fueL    Bark  of  root  and  stem,  and  the  fruit 
are  used  in  native  medicine.    The  unripe  fruit  is  bruised,  pounded,  and  used  to 
poison  fish  ;  when  ripe  it  is  roasted,  ana  eaten.    The  leaves  are  lopped  and  used 
as  cattle-fodder.    Growth  slow  ;  a  section  of  a  tree  knoYOi  to  be  65  yean  old, 
4  UL  radius,  hollow  inside,  showed  54  annual  rings  on  2  in.  of  the  radius  near 
the  circumference. 

9.  HYPTIANTHEBA,  W.  &  A.  Piodr. 

Shrubs,  wholly  glabrous,  with  terete  branches,  and  interpetiolar,  trian- 
gular acuminate,  persistent  stipules.  Flowers  small,  white,  sessile  in 
opposite  axillary  fascicles,  bracteolate.  Calyx-tube  short,  turbinate ;  limb 
cleft  into  5,  somewhat  unequal,  acuminate,  persistent  lobes.  CoroUa-tahe 
short,  pilose  within ;  lobes  4-5,  contorted  in  bud.  Anthers  4-5,  sessile  on 
the  coroUartube.  Ovaiy  2-celled  j  style  shorty  with  2  large  oblong,  hiisute 
branches.  Fruit  an  ovoid  or  globose,  2-celled,  G-lO-seeded  beny.  Seeds 
imbricate ;  embryo  small  in  a  homy  albumen. 

1.  H.  atricta,  W.  &  A.  Prodr.  399.— Syn.  Randia  strictOy  Eoxb.  FL 
Ind.  L  526. 

Leaves  lanceolate,  shining,  3-5  in.  long,  on  short  petioles  ;  main  lateral 
nerves  arcuate,  joined  by  distinct  intramarginal  veins. 

Bengal,  Oudh  forests,  common  on  shady  banks  of  streams.  Qenerally  a  ahinb. 
with  many  stems  from  one  root,  at  times  a  small  tree,  15-20  ft  high,  with  sboit 
erect  trunk.    Eveigreen.    Fl.  ApriL 

10.  IXOBA,  linn. 


Shrubs  or  small  trees,  mostly  glabrous.  Leaves  opposite,  coriaceous, 
eveigreen;  stipules  interpetiolar.  Flowers  in  trichotomous  coiyml'S' 
Calyx-tube  ovoid,  limb  short,  persistent,  4-  rarely  5 -dentate.  Corolla 
hypocrateriform ;  tube  slender,  limb  of  4,  rarely  5  lobes,  generally  shorter 
than  tube,  contorted  in  bud.  Stamens  inserted  in  the  mouth  of  the  co^ 
olla,  filaments  short.     Ovary  2-celled ;  style  filiform,  with  2  short  exserted 
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branches,  1  ovule  in  each  celL  Fruit  a  coriaceous  or  fleshy  2-eeeded 
beny  with  chartaceous  endocarp.  Testa  membranous,  albumen  cartilag- 
inous, embryo  incurved  at  the  back  of  the  seed,  radicle  inferior. 

1.  I.  parviflora,  Vahl ;  Roxb.  FL  Ind.  L  383 ;  W.  &  A.  Prodr.  429 ; 
Bedd.  FL  Sylv.  t.  222.— The  TarcTi-Tres.  Vem.  Oandhal,  Hindi  ;  Ran- 
gan,  Bengal ;  Kauria,  Sadri,  Meywar ;  Kurat^  Bombay. 

A  laige  shrub  or  small  tree,  wholly  glabrous.  Leaves  short  petiolate, 
coriaceous,  hard,  shining,  cuneate-  or  obovate-oblong,  often  with  a  slightly 
coidate  base,  4-5  in.  long,  with  prominent  reticulate  veins,  and  about  10 
pair  of  more  or  less  prominent  lateral  nerves.  Stipules  triangular,  subulate. 
Flowers  white  or  pink,  ^-^  in.  long,  in  ternodnal  corymbose  trichotomous 
panicles. 

Conunon  in  South  India,  extending  north  to  the  Satpura  range.  Bengal, 
Behar,  Ceylon.  FL  March,  ApriL  The  green  branches  make  exceUent  torches, 
and  are  uaed  for  that  purpose  by  Dak  runners.    The  wood  is  fairly  close-grained. 

/.  coceinea,  Linn. ;  Boxb.  FL  Ind.  L  376 ;  W.  &  A  Prodr.  427. — Syn.  /.  Band- 
hucOf  Boxb. ;  7.  grandiflora,  Ker ;  the  Flame  of  the  Woods  (Sans.  Bandhuka, 
raktaka) ;  with  oblong  sessile  leaves  on  a  cordate  base,  bright  scarlet  flowers  2 
in.  long,  in  short  compound  terminal  corymbs,  is  indigenous  in  South  India, 
Chittagong,  Burma,  the  Indian  Archipelago.  Cultivated  in  gardens  all  over 
India,  and  in  most  tropical  countries.  Naturalised  in  North  Australia,  fl. 
throughout  the  year,  particularly  during  the  rains. 

11.  PAVBTTA,  Lmn. 

Shtubs  and  small  trees,  glabrous  pubescent  or  tomentose.  Leaves 
opposite,  petiolate,  mostly  membranous.  Stipules  intrapetiolar,  decidu- 
ooB,  generally  connate  into  a  sheath.  Flowers  in  trichotomous  corymbs, 
white  or  greenish.  Corolla  h3rpocrateriform ;  tube  slender,  lobes  4-5, 
stamens  inserted  in  the  mouth  of  corolla.  Ovary  2-celled ;  style  long, 
slender,  filiform,  stigma  fusiform  undivided  or  2-dentate  j  ovule  one  in 
each  cdl  attached  to  the  dissepiment.  Fruit  a  fleshy  2-seeded  berry,  with 
chartaceous  endocarp.  Testa  membranous,  albumen  corneous,  embryo 
incurved  at  the  back  of  the  seed,  radicle  inferior. 

1.  P.  tomentoaa,  Smith ;  W.  &  A.  Prodr.  431. — Syn.  Ixara  tomentosa, 
Roxb.  FL  Ind.  i.  386 ;  Wight  Ic.  t.  186.     Vem.  Jui,  Beng. 

A  large  shrub ;  branchlets,  leaves,  and  inflorescence  clothed  with  short 
tomentunu  Leaves  ovate  or  ovate-oblong,  5-8  in.  long,  on  petioles  1  in, 
long ;  main  lateral  nerves  10-15  pair.  Flowers  white,  faintly  fragrant,  in 
bioad  spreading  trichotomous  panicles.  Corolla,  before  opening,  1  in. 
long,  lobes  ^  in.  long. 

South  India,  Burma,  Bengal ;  conmion  in  the  outer  Himalayan  ranges  of 
Garhwal  and  Eamaon,  ascending  to  4000  ft.    FL  March,  ApriL 

P*  indiea,  linn. ;  W.  &  A  Prodr.  431  (Jxora  PaveUOy  Roxb.  L  385),  glabrous, 
with  lanceolate  or  oblong-elliptic  leaves  on  short  petioles,  8-10  main  lateral 
nerves,  white  flowen  in  broad  flat-topped  trichotomous  corymbs,  is  a  common 
deciduous  shrub  in  South  India  as  far  north  as  Bombay,  and  probably  on 
the  south  face  of  the  Satpura  range.    Abundant  in  BengaL    Fl.  April,  May. 
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Fleetronia  cUdyma,  Bentk  &  Hook — Syn.  Canthivm  didymumf  GflBrtn. ; 
BedcL  FL  Syly.  t.  221  ;  C.  ttmbeUcOum,  Wight  Ic.  t.  1034  ;  Dalz.  &  Qiba.  Bomb. 
FL  113 ;  is  a  beautiful  eveigreen  tree  30  ft.  high,  with  dark-green,  oval,  short- 
acuminate  coriaceous  leaves,  and  white  flowers  in  axillary  umbels  on  short 

rsduncles.  CoroUa-segments  valvate,  tube  hairy  inside  at  the  mouth.  Drupes 
in.  lon^y  numerous,  on  slender  pedicels,  compressed,  with  two  lateral  fnrrowsy 
almost  didvmous.  South  India,  common  along  the  western  Qhats,  possibly  in 
the  Central  Provinces.  Wood  vellowidi,  with  irregular  masses  of  black  wood 
in  the  centre,  close-grained  hard  and  heavy.    Vem.  Arntly  Bombay. 

12.  COFFEAy  linn. 

Shrubs,  mostly  glabrous.  Leaves  opposite,  rarely  in  whorls  of  3. 
Stipules  interpetiolar,  broad,  acuminate,  persistent.  Flowers  white, 
sessile  or  on  short  pedicels,  solitary  or  fascicled  in  the  axils  of  leaves. 
Calyx-tube  short,  with  a  short,  truncate  or  dentate  limb.  Corolla  hypo- 
crateriform  or  funnel-shaped ;  lobes  4-5,  oblong,  obtuse,  patent,  contorted 
in  bud.  Stamens  inserted  in  the  mouth  of  the  corolla ;  anthers  sessile,  or 
attached  to  short  filaments  at  the  back  near  the  base.  Ovary  2-celled, 
style  bifid  at  the  top  ;  ovule  one  in  each  cell  attached  to  the  dissepiment. 
Berry  globose  or  oblong,  dry  or  fleshy,  2-seed6d,  each  seed  enclosed  in  a 
coriaceous  or  chartaceous  endocarp  (the  husk  of  the  Qoffee).  Seeds  plano- 
convex, the  inner  side  flat,  with  a  aeep  longitudinal  farrow,  filled  up  by 
the  testa  and  a  portion  of  the  endocarp.  Embryo  curved,  at  the  back  and 
near  the  base  of  the  homy  albumen,  cotyledons  foliaceous,  radicle  inferior. 

1.  0.  arabica,  linn. ;  Roxb.  Fl.  Ind.  L  539  ;  Wight  Ic.  t  53.  Cfoffee. 
— ^Yem.  The  heaa  Bun,  when  roasted  and  ground  Kahufa. 

A  glabrous  shrub  or  small  tree.  Leaves  5-7  in.  long,  opposite,  oblong, 
acuminate,  narrowed  into  short  petiole ;  main  lateral  nerves  6-10  pair, 
joined  by  intramarginal  veins,  and  slender  parallel  reticulate  veins. 
Flowers  numerous,  in  axillary  fascicles.  Corolla  funnel-shaped,  lobes 
oblong,  as  long  as  tube.  Filaments  ^-^  the  length  of  anthers.  Berry 
fleshy,  purple  when  ripe. 

Indigenous  in  Abyssinia,  and  in  Soudan,  where  it  is  said  to  form  large  forests. 
The  use  of  coffee  has  lon^  been  known  in  Abyssinia,  but  it  ia  not  certain  when 
the  shrub  was  first  cultivated.  In  Arabia  it  has  been  cultivated  since  the 
fifteenth  century  ;  there  is,  however,  no  proof  of  its  being  indugenous  in  that 
country.  In  the  sixteenth  century  coffee  became  known  in  Europe,  and  in 
America  its  cultivation  was  commenced  in  1718  by  the  Dutch  in  Surinam^ 
Coffee  was  grown  in  Java  in  the  latter  half  of  the  seventeenth  century.  It  is 
said  that  into  India  it  was  first  introduced  (last  century^  by  a  Musalman  saint, 
who  lived  and  died  on  the  summit  of  the  creat  mountam  in  the  Shimcga  divi- 
sion of  Mysore,  called  after  him  Baba  Buaen,  that  he  brought  the  coffee-tree 
from  Arabia,  and  planted  it  near  his  dwelling,  whence  it  gradually  spread  to 
other  parts  of  the  countrv  (Bowring,  Eastern  &periences,  p.  157).  The  coffee- 
tree  accommodates  itself  readily  to  a  moist  climate,  and  under  the  influence 
of  a  rainfall  of  100  inches  on  the  Qhats  of  Mtmzerabad,  Cooiff,  and  Wynad, 
produces  coffee  similar  in  quality  to  that  grown  in  Egypt,  Arskbia,  and  otiier 
countries,  with  a  comparatively  dry  climate.  It  tiirives  in  Chota  Nagpur,  on 
the  Chikalda  hills  in  Berar,  and  elsewhere  in  Central  India.    In  the  Dehia 
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Doan  it  giowa  freely,  and  produces  frait  abundantly,  bnt  requires  to  be  pro- 
tected a^^onst  frost  while  younfi^.  It  is  remarkable  that  coffee  and  tea  contain 
the  same  substance,  an  alkaloid  (Coffeine  or  Theine),  to  which  (partly  at  least) 
the  effect  upon  the  nervous  system  of  coffee  and  tea  must  be  attributed.  Tea 
containB  between  1  and  3^  7o  ^^  ^^^  substance,  and  coffee  between  ^  and  1  7o* 
Coffeine  is  also  found  in  the  Mat^  or  Paraguay  tea,  Ilex  parofftiaiuensisy  in  the 
RoUij  Xorra,  or  Gorra  nuts,  the  seeds  of  a  sterculiaceous  tree,  Ccla  acumin* 
<fta,  R  Br. ;  Bot.  Miu^.  t.  6699,  of  tropical  Africa,  cultivated  in  Brazil  and  the 
West  Indies,  which  lorm  an  important  article  of  trade,  and  are  chewed  by  the 
n^roes  of  West  Africa  and  the  West  Indies  as  a  condiment  It  is  also  con« 
tained  in  the  seeds  of  a  sapindaceous  tree  {Pcmllima  sorbUds,  Mart.)  in  Brazil, 
which  are  powdered  and  made  into  a  paste,  called  gtuxrcmahread  ;  used  to  make 
a  refreshing  drink. 

Ccfea  &ngalenn8f  Roxb.  Fl.  Ind.  L  540 ;  Bot  Mag.  t  4917  ;  Kaihrjdfd^ 
Kamaon ;  is  a  small  shrub  with  laroe  snow-white  flowers,  solitary  or  in  pairs, 
and  ovate,  long-acuminate  leaves.  Eastern  Bengal,  SiUim,  and  the  outer  hills 
of  Kamaon.    FL  Feb.-March. 

13.  MOBINDA,  T.iTin. 

Shrabe  or  trees,  leaves  opposite,  rarely  in  whorls  of  three,  generally 
]nembfranou&  Stipules  interpetiolar,  or  connate  into  a  sheath.  Flowers 
white,  sessile  on  a  globose  receptacle,  forming  globose  or  ovoid  flower- 
heads,  with  the  calyx-tubes  often  connate.  Calyx-limb  truncate  or  ob- 
scurely dentate,  persistent  Corolla  funnel-shaped,  or  hypocrateriform  ; 
lobes  coriaceous,  5,  rarely  4  or  6-7,  valvate  in  bud.  Stamens  inserted  in 
the  month  of  corolla  j  filaments  short,  anthers  attached  by  the  middle  of 
the  back.  Ovary  4-celled,  1  ovule  in  each  ceU,  attached  to  the  dissepi- 
ment below  the  middle  (normally  2-celled,  but  the  2  cells  are  converted 
into  4  by  the  introverted  carpellary  leaves  being  so  produced  laterally,  as 
to  reach  the  walls  of  the  ovary — ^Thwaites) ;  style  with  2  stigmatic  lobes, 
rarely  entire.  Drupes  of  each  flower-head  distinct  or  united  in  a  com* 
pound  succulent  berry,  including  a  number  of  hard  l-seeded  pyrenes, 
usually  2-4  proceeding  from  each  flower. 

1.  M.  ezserta,  Roxb.  FL  Ind.  i.  646 ;  W.  <fe  A.  Prodr.  419.— Sans. 
AchytUa.  Yem.  Al,  Ach,  ack.  Local.  Alleri,  AUddi,  Panch  Mehals  ; 
Ainshiy  North  Konkan. 

A  moderate-sized  tree,  glabrous  or  pubescent  Leaves  opposite,  narrowed 
into  short  marginate  petioles,  ovate  or  elliptic-oblong,  4-6  in.  long,  main 
lateral  nerves  8-10  pair.  Stipules  triangular  or  ovate.  Peduncles  mostly 
solitary,  leaf  opposed  by  the  abortion  of  the  axillary  leaf,  1  in.  long  or 
longer.  Corolla-tube  |  in.  long.  Stamens  exserted.  Style  bifid.  Drupes 
concrete  into  a  fleshy  syncaipium,  irregularly  ovoid  or  globose,  |-1^  in. 
long. 

Indigenous  in  many  parts  of  India,  in  Bengal,  Burma,  the  Peninsula,  the 
Panch  Mehals.  A  iast^rowing  tree  30-40  ft  high,  with  a  deeply-cracked  spongy 
bark  of  greyish  yellow  colour.  Fl.  March-June.  Blossoms  and  bears  seed  at 
a  very  early  age.  Wood  bright  yellow,  darkening  into  yellowish  brown;  made 
into  plates  and  dishes.  The  bark  of  the  root  is  used  for  dyeing  red  and  yellow. 
Skinner  gives  the  weight  of  the  wood  of  Jf.  dtrifoUa  at  30  lb.  What  he  enters 
under  ILexKria  from  Burma  is  a  Bandia,  possibly  E.  vliginoaa. 
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Boxb.  Fl.  IncL  i.  541-546,  describes  4  species  closely  allied  to  this,  which  aie 
important)  as  the  root  of  all  is  used  for  dyeing.  1.  M.  dtrifolia,  Linn.,  from 
Pegu,  with  glabrous,  lucid  leaves.  2.  M.  Unctoria,  Boxb.,  cultivated  throughout 
India,  with  glabrous,  but  not  lucid  leaves.  3.  M.  bractecUa,  Boxb.;  Wight  111. 
t.  126,  from  Ganjam,  glabrous,  flower-heads  supported  by  a  few  linear-lanceolate 
bracts,  adnate  to  the  c^yx-tubes  of  outer  flowers.  4.  Jtf .  mtdtiflortij  horn  Nag- 
pore  and  Berar,  downy,  peduncles  often  opposite,  axillary,  the  end  of  thebrancli 
forming  a  short  panide.  These  4  species  have  the  anthers  not  exserted,  the 
stipules  are  interpetiolar,  free,  or  only  connate  at  the  base,  not  sheathing.  I 
am  inclined,  however,  to  think  that  the  wild  and  cultivated  plant  cannot  be 
specifically  distii^;uished,  and  that  it  will  be  more  convenient  to  consider  the  5 
species  described  by  Boxbuigh  as  one,  which  would  then  be  called  M.  eihrifih 
lia,  Linn.  Beddome,  Fl.  Sylv.  t.  220,  unites  M,  citri/olia  and  tinctoria,  and 
Thwaites,  Enum.  PL  Ceyl.  145,  points  out  that  the  presence  of  bracts  and  the 
exserted  anthers  are  variable  characters.  M,  citrifoRoy  Linn.,  is  found  in  Java 
and  other  islands  of  the  Indian  Archipelago,  in  Queensland,  on  the  Sandwich, 
and  other  islands  of  the  Pacific.  When  the  dch  is  cultivated,  it  is  generally 
raised  from  seed,  and  dug  up  when  a  few  years  old,  unless  trees  are  wanted  to 
produce  seed.    A  full  account  of  its  cultivation  in  As.  Besearches,  iv.  35  (1799). 

Entirely  distinct  from  this  sp.  are  Morinda  angtutifolta,  Boxb.  L  c  5^ ; 
Cor.  PL  t.  237,  from  Bengal,  Burma  (cultivated  in  Toungyas  as  a  dye),  and  Sin- 
gapore, distinct  drupes,  and  M.  umbdlata^  Linn. — Syn.  M.  scanaevu,  Boxb.  L 
c.  548,  a  difluse  or  climbing  shrub  common  in  Southern  and  Eastern  India,  with 
4-8  umbellate  terminal  pedxmcles. 

14.  HAMILTONIA,  Boxb. 

Shrubs  with  opposite,  petiolate,  ovate-lanceolate  penniveined  leaves, 
and  short,  intrapetiolar,  broad,  acute,  persistent  stipules.  Flowers  fascicu- 
late, in  large  trichotomous  panicles.  Calyx-tube  ovoid,  limb  5-cleft,  seg- 
ments subulate,  persistent.  Corolla  fannel-shaped ;  tube  long,  lobes  5, 
valvate.  Stamens  inserted  in  the  mouth  of  the  corolla,  anthers  attached 
by  the  back  to  short,  subulate  filaments.  Ovary  5-celled,  with  5  furrows, 
the  dissepiments  disappearing  afterwards.  Capsule  1 -celled,  5-seeded, 
opening  at  the  apex  into  5  valves.  Seeds  triquetrous,  testa  of  2  layers, 
the  outer  reticulate.  Cotyledons  foliaceous,  cordate,  induplicate,  radicle 
inferior. 

1.  H.  snaveolens,  Roxb.  Fl.  Ind.  L  564. — Syn.  H,  pi'opinqua^  Dnc 
in  Jacq.  Voy.  Bot.  t.  91 3  Spermcuiictyon  sttaveolenSf  Boxb.  Cor.  PL  t 
236  j  8.  azureum,  Wall.  Bot  Beg.  t  1235.  Yem.  Muskei^  kanialu, 
fiaaunif  Chenab ;  Niggi,  ttdenni  phul,  gohinlay  Bavi ;  Kanera^  padaari^ 
Bias ;  Phillu,  Sutlej  ;  logia  padera^  Kamaon. 

A  shrub,  with  divaricate,  more  or  less  herbaceous  branches.  Leaves 
elliptic-oblong,  6-9  in.  long  on  short  petioles,  glabrous  or  pubescent,  firm, 
hard  and  rough,  main  lateral  nerves  10-16  pair,  arcuate,  anastomosing 
with  intermediate  more  slender  nerves.  Branches  of  panicle  pubescent. 
Flowers  sessile  or  shortly  pedicellate,  in  compact  fascides,  with  subulate 
bracts,  white  or  blue,  fragrant,  calyx-segments  linear  or  subulate,  longer 
than  ovary,  clothed  all  over  with  long  hairs,  and  often  in  addition  with  a 
few  distant  filiform  gland-tipped  teetii,  or  hairless,  with  glandular  teeth, 
or  clothed  with  short  pubescence  only.     CoroUa-tube  ^  in.  long,  pubes- 
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cent  outside,  anthers  moie  or  less  exserted,  stigma  included  or  ex 
serted. 

A  common  but  somewhat  variable  shrub,  on  rocky  dry  hiUs,  generally  only 
a  few  feet  high,  but  attaining  in  places  8-12  fL  It  is  known  from  Behar,  the 
Aiayalli  hills  (Mairwara),  and  Mount  Aboo,  the  Salt  range  in  the  Paniab,  and 
the  Himalaya  from  the  Indus  to  Nepal,  ascending  to  6000  ft.  Fl.  Oct.-Dec. 
Wood  small,  but  in  Chamba  said  to  be  used  for  making  gunpowder-charcoal. 
H.  mvtorensia,  W.  &  A.  Prodr.  423,  from  Mysore  and  Western  India,  fl.  white, 
Jan.-March,  is  closely  allied,  if  not  the  same  species ;  the  glandular-tipped  teeth 
of  calyx-segments,  which  are  supposed  to  be  its  specific  character,  are  found 
equally  in  specimens  from  Behar,  Korth-West  India,  and  M^rwara.  Graham, 
Bomb.  Gat.  91,  asks  whether  they  are  identical,  and  adds  they  look  much  like 
each  other.  I  am  inclined  to  think  that  farther  researches  on  me  spot  will  show 
that  they  are  not  specifically  distinct. 

Leptodermis  lanceolcUci,  Wall. ;  Jacquem.  Voy.  Bot.  t.  90. — ^Vem.  Padera, 
Eamaon  ;  is  a  small  shrub  with  white  sessile  flowers  in  bracteate  heads,  forming 
large  terminal  panicles.  Each  flower  is  enclosed  in  a  tubular  2-toothed  and  2- 
nerved  membranous  involucre,  composed  of  2  connate  cuspidate  bracts,  the  cap- 
sale  is  cylindrical,  5-valyed,  the  ^ves  terminate  in  ovate,  persistent  ciliate 
calyx-lobes,  and  separate  from  6  central  fibrous,  reticulate  l-seedied  bags.  North- 
West  Himalaya  6000-10,500  ft. ;  fl.  June- Aug.    Leaves  fetid  when  bruised. 

Order  XLYI.   EBIGAGEJE. 

Shrubs,  flxoall  trees  or  rarely  wiry  herbs.  Leaves  usually  alternate, 
simple,  exstipulate.  Calyx  more  or  less  deeply  divided  into  4  or  5  teeth 
or  lobes,  tube  adnate  to  the  ovary  (VaceifuecB)  or  quite  free  (Erieinece), 
Corolla  hyx>ogynous  or  epigynous,  the  tube  ovoid,  globose,  tubular,  or 
campanulate.  Stamens  generally  double  the  number  of  coroUarlobes,  hy- 
pogynous  or  epigynous.  Anthers  2-celled,  opening  at  the  top  by  2  pores 
or  oblong  slits,  or  rarely  longitudinally.  Ovary  inferior  or  superior,  usually 
4-5-  00  -  celled,  with  many  ovules  in  each  cell,  on  axile  placentas.  Style 
slender ;  stigma  entire  or  minutely  lobed.  Seeds  very  small,  with  a  fleshy 
albumen;  embryo  straight,  often  minute. — Eoyle  IlL  265  (VaccinieceV 
257;  Wight  Ill.ii.  116, 119. 

This  Order  comprises  two  sub-Orders  :  1.  VaccintecB,  with  inferior  ovary, 
containing  the  BUbeny  (  Vacdnium  Mf/rtilltu,  Linn.)  of  Europe,  and  numerous 
species  of  the  same  genus  on  the  mountains  of  Southern  and  Eastern  India 
1  EricinecBj  with  superior  ovary,  comprising  the  numerous  heaths  of  Europe 
and  South  Africa,  ana  to  which  sub-Oraer  belong  the  two  genera  which  find  a 
place  in  this  Flora. 

Capsule  globose,  5-celled,  dehiscing  loculicidally      .        .       ^     1.  ANnKoiCEDA. 
Capaole  cylindrical  or  conical,  5-18-celled,  dehiscing  septicidally    2.  Rhododendron. 

1.  AJSTDfROVLSDA^  Linn. 

Shrubs  or  trees  with  alternate,  petiolate  leaves.  Calyx  without  bract- 
lets.  Sepals  5,  wholly  or  partially  distinct,  valvate  in  the  bud.  Corolla 
5-toothed.  Stamens  10  ;  anthers  fixed  near  the  middle,  the  cells  opening 
by  a  terminal  pore.  Capsule  globose,  5-celled,  5-valved,  dehiscing  loculi- 
cidally, dissepiments  remaining  on  the  valves.     Seeds  numerous,  minute. 
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linear,  on  thick  placentee  projecting  from  the  summit  or  the  middle  of  the 
axis. 

1.  A.  ovalifolia,  Wall. ;  Wight  Ic.  t.  1199.— Syn.  Pieris  ovali/olia, 
Don.  Vem.  Ayatta,  eilariy  dlan,  eUcU^  aruVy  rattarJcdt^  Pb.  j  Eydr^  ayoTy 
N. W.P.  j  Anjir^  angtavy  NepaL 

A  glabrous  shrub  or  small  tree.  Leaves  coriaceous,  entire,  3-6  in. 
long,  ovate  or  elliptic-oblong,  acute  or  shortly  acuminate,  penniveined,  on 
short  petioles,  flowers  white  to  bluish,  flesh-coloured  sometimes,  in  uni- 
lateral, bracteate  racemes ;  bracts  lanceolate,  deciduous.  Corolla  tubular, 
elightfy  constricted  at  the  mouth.  FUaments  subulate  from  a  thickened 
base,  ciUate,  included,  but  nearly  as  long  as  corolla-tube,  with  two  spread- 
ing ciliate  filiform  appendices  at  the  apex;  anthers  awnless,  oblong. 
Sutures  of  the  capsule  with  a  linear  ridge,  which  pulls  away  separately 
when  the  capsule  opens. 

Common  in  the  outer  Himalaya  from  the  Indus  to  Assam,  usually  between 
4000  and  8000  ft.,  at  times  ascending  to  10,000,  and  descending  as  low  as  2000 
ft.  Kasia  hills,  Burma,  and  Japan.  In  oak  and  pine  forests,  and  often  asso- 
ciated with  Mhododendron  arhoreum.  Leafless  for  some  time  in  winter,  new 
foliage  Feb.  FL  April-June ;  capsules  ripen  July-Sept  Growth  slow,  34 
rings  per  inch.  Bark  rough,  with  numerous  nairow,  deep,  close-set  cracks,  tail- 
ing off  into  each  other.  Inner  bark  fibrous.  Wood  lij^ht  reddish-brown,  com- 
pact, firm,  not  durable,  used  only  as  fuel  and  for  making  cbarcoaL  Buds  and 
youne  leaves  are  poisonous  to  goats  ;*  the  young  leaves  are  used  to  kill  insects, 
an  infusion  and  the  juice  of  the  leaves  are  appU^  externally  in  skin  diseases. 

A.  formosoy  WalL ;  Wicht  Ic.  t.  1200.— Syn.  Fieris  formosa,  Don- ;  is  an 
evergreen  tree  with  lanceolate  serrulate  leaves,  racemes  in  lam  terminal  pani- 
cles. Bhutan,  Sikkim  (7000-10,000  a),  Nepal,  and  (doubtfdlly,  Madden)  in 
Eastern  Eamaon  at  7000  ft. 

2.  BHODODENDBON,  Linn. 

Shrubs  or  trees,  with  evergreen,  entire,  alternate  leaves  and  large  showy 
flowers  usually  in  compact  terminal  clusters  or  umbelliform  corymbs,  £rom 
large  buds  with  scaly  bracts.  Calyx  &ee,  entire,  5-lobed  or  5-parted,  or 
obsolete.  Corolla  campanulate  or  infimdibuliform,  5-12-lobed,  sometimes 
slightly  irregular.  Stamens  10-20,  commonly  dedinate,  as  well  as  the 
style ;  anthers  short,  opening  by  terminal  pores,  awnless.  Ovary  supe- 
rior. Capsule  cylindrical  or  conical,  5-18-celled  and  -valved,  dehiscing 
septicidally.  Seeds  numerous,  scale-like.  PlacentsB  projecting  from  the 
axis,  either  2  in  each  cell  (the  inflected  and  distinct  edges  of  the  caipellaiT 
leaves),  bearing  seeds  on  the  outside  only,  or  one  placenta  in  each  cell 
bearing  seeds  on  both  sides. 

Flowers  in  terminal  coi^mbs  ;  calyx  small,  flattish. 

Flowers  on  short  pedicels ;  capsales  10-celled,  lO-valved      .  1.  R.  arhoreuffL 

Flowers  on  slender  pedicels  }-l  in.  long ;  capsales  5-6-cell6d  2.  J2.  eampamtlahnn. 

Flowers  in  terminal  corymbs  ;  calyx  cleft  to  the  base  ;  lobes 

foliaceonsp  membranous 8.  J2.  Anihqx)goft, 

Flowers  solitary ;  calyx  foliaceoos 4.  JS.  UpidAum, 


See  Gleghom  in  Joom.  Agr.  Hort  Soc  of  India,  xiv.  260  (1867). 
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1.  Bw  arboremn,  Sm. — TVee  Rhododendron.  Yem.  Arddtoal,  Jhelam ; 
Mandalj  Chenab ;  ChiUy  dru^  Eavi ;  Bras,  hroOj  hurdns,  burunshy  Bias  to 
Sardah ;  Bhordns,  guraSj  KepaL 

A  fimall  tree;  leaves  ciowded  at  the  ends  of  blanches,  coriaceous, 
eUiptic-oblongy  acute  at  both  ends,  larely  obtuse,  4-6  in.  long,  glabrous, 
Bhining  above,  with  a  dense  silveiy  film  of  small  scales  beneath  ;  main 
lateral  nerves  15-25  on  either  side  of  midrib,  prominent  beneatii,  de- 
preased  on  the  upper  surface.  Flowers  commonly  crimson-scarlet,  occa- 
sionally white  pink  or  rose-coloured,  or  marked  with  purple  or  yellowish 
spots,  1-2  in.  long,  on  short  peduncles  in  sessile,  dense,  many-flowered 
terminal  corymbs  ;  buds  subglobose,  covered  with  broad  tomentose  scales. 
Calyx  small,  flat^  persistent,  with  5  spreading  unequal  teeth.  Corolla 
between  turbinate  and  campanulate,  with  5  unequal  lobes.  Stamens 
alternately  longer.  Capsules  on  thick,  hirsute  peduncles,  \-\  in.  long, 
cylindricd,  about  1  in.  long,  curved,  10-grooved,  10-celled.  Seeds  minute, 
on  bipartite  placentas. 

Hills  traiis-Indu&  Common  on  the  outer  ranges  of  the  Himalaya  from  the 
Indus  to  Bhutan,  between  3000  and  8500  ft.,  ascending  at  times  to  1 1,000.  Does 
not  extend  into  the  arid  parts.  Often  associated  with  Quercus  incana  and 
Andram^KUi.  Never  leafless,  the  foliage  is  renewed  gradually.  Time  of  flower- 
ing varies,  the  usual  period  is  Afarcn-May ;  has  been  seen  in  flower  during 
winter,  with  snow  on  the  jproimd.  Again  at  times  the  blossoms  do  not  come 
oat  until  Jime  or  July  (Smila,  1849, 1867).  Growth  slow,  14  rings  per  inch. 
Hardy  at  Kew  in  sheltered  nlaces. 

Attains  30-40  ft,  with  a  snort,  often  gnarled,  not  straight  trunk,  7-8  ft  girth, 
specimens  of  15-17  ft.  have  been  measured,  but  these  large  stems  are  always 
hollow.  Bark  1  in.  thick,  chestnut  brown,  corky,  rimose,  wrinkled.  Wood 
light  or  dark  brown,  close-graiued  and  hard,  but  not  strong ;  employed  for 
huildin^  made  into  dishes,  and  used  for  fuel  and  charcoal  Aimua]  rings  very 
dear  sm  distinct  Flower-buds  and  yoimg  leaves  believed  to  be  poisonous  to 
a^e.  The  flowers  are  eaten,  and  made  into  a  pleasant  subacid  jelly ;  they  are 
at  times  intoxicating.  They  are  offiered  in  temples,  and  are  applied  for  headaches. 

R.  nilagiricuniy  Zenker. — Syn.  R,  arboreumj  Wight  Ic.  t.  1201 ;  Bedd.  Fl. 
Sylv.  t  228 ;  on  the  Kil^iris,  Pulneys,  and  AnamaUays  ;  is  closely  allied,  and 
perhaps  not  specifically  distinct  It  has  shorter  and  generally  broader  leaves, 
with  a  TQBty  nhn  beneath,  and  a  broadly  tubular  or  campanulate  corolla-tube, 
with  a  spreading,  nearlv  flat  limb.  At  hkh  elevations  in  the  K.W.  Himalaya 
R,  arboreum  is  said  to  nave  a  rusty,  not  suvery,  film  beneath. 

2.  S.  campannlatiim,  Don ;  Bot.  Mag.  t.  3759. — ^Vem.  Gaggar,  yurmi^ 
RiuihiniT ;  SamgaVy  ehimoala,  Eavi ;  ShargaVy  Bias  j  Simrungy  SuUej. 

A  shrub ;  leaves  crowded  at  the  ends  of  branches,  coriaceous,  elliptic 
or  ellipticK)blong,  3-5  in.  long,  smooth,  shining  above,  with  a  dense  bu£f- 
oolouied  film  beneath ;  midrib  prominent,  main  lateral  nerves  indistinct 
Fbwers  whitish  pink  or  lilac,  1-1^  in.  long,  on  slender  peduncles  f-1 
in.  long,  in  sessile  terminal  corymbs.  Buds  subglobose,  covered  with 
glabrons  or  pubescent  scales.  Calyx  small,  flat,  persistent  Corolla 
campanulate.  Capsules  cylindrical,  about  1  in.  long,  curved,  5-6-celled, 
5-S-valved. 
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Himalaya  9500-14,000  ft.,  found  in  the  inner  more  arid  tracts  (e.^.^tma- 
war),  as  well  as  on  debated  points  of  the  outer  ranges  (Chtir,  Kedar  Eanta). 
From  the  Indus  to  NepaL  Ji.  Wallichii,  Hook.  fiL  ;  Rhod.  Sikk.  t.  y.  ;  Bot 
Mag.  1 4928  ;  from  SikJdm,  11,000-13,000  ft.;  is  belieyed  to  be  a  variety  of  this 
species.  Fl.  May-July.  The  leaves  (Tamdhu,  hiddSf  paUi  Kcunwri^  are  brought 
to  the  plains  and  used  as  snuflfl    Wood  dose-grained.    Hardy  in  England, 

3.  B.  Anthopogon,  Don ;  Eoyle  IlL  t.  64. — Syn.  Osmothamaus  fra- 
gransy  DC.  Yem.  Nickniy  rattankat,  nera,  JThelam  j  Tazaikrteun,  Kash/mk; 
Kdi  zabdn,  morua,  toMsa,  Eavi ;  TaEsri,  Bias. 

A  small  alpine  shrub,  with  a  heavy  aromatic  odour,  young  parts  with 
glandular  hairs  and  rust^coloured  scales.  Leaves  approximate  at  ends  of 
Dranchlets,  1-1^  in.  long,  elliptic  or  elliptic-oblong,  shining  above,  fe^ 
ruginous  beneath,  edge  recurved.  '  Flowers  on  short  pedicels  in  short 
terminal  corymbs.  Calyx-lobes  oblong,  obtuse,  membranous,  dilate. 
Corolla  hypocrateriform,  with  a  long  dender  tube,  and  a  plain  patent 
limb.  Capsule  surrounded  by  the  persistent  calyx,  5-celled,  5-vdvecL 
Style  short,  erect,  davate. 

Himday a,  Kashmir  to  Sikkim,  generally  above  the  forest  limit,  between  1 1,000 
and  16,000  ft.  Chur,  Kedar  Kanta,  Kimawar.  ''  Nothing  exceeds  the  beauty 
of  its  flowers,  whether  we  consider  the  texture  of  the  corol&,  exquidtely  tender, 
translucent,  or  the  rich  blush  of  the  first  opening  blossoms,  which  insensibly 
passes  into  snowy  white,  then  faintly  tinged  with  sulphur,  all  colours  seen  on 
one  and  the  same  plant*' — Hook.  Rhod.  Sikk.  p.  7.  FL  June-July.  Hardy  at 
Kew  in  shdtered  places. 

4.  B.  lepidotum,  Wall. ;  Boyle  HL  t.  64. — Vem.  Names  of  preceding. 

A  small  alpine  shrub,  aromatic,  young  parts  with  silvery  or  rust-coloured 
Bcdes.  Leaves  approximate  at  ends  of  branchlets,  |-1  in.  long,  oblong  or 
obovate-oblong,  acute,  the  under  side  with  a  silveiy  or  brownish  film,  edge 
recurved.  Flowers  varying  from  red  to  dingy  yellow,  solitary  or  2^ 
together,  on  pedicds  |-|  in.  long.  Cdyx-lobes  ovd,  obtuse,  not  dliated. 
Corolla  with  a  broad  snort  tube  and  a  patent  concave  limb.  Style  shorty 
thick,  recurved.     Capsule  ^-celled,  5-valved. 

Himdaya,  Kashmir  to  Sikkim,  between  10,000  and  16,000  ft.  Lahaul,  Hatto, 
Kunawar,  &c.  The  leaves  of  this  and  the  preceding  spedes  (taUs/ar,  Ph.)  are 
used  as  stimulants  in  native  medicine. 

Obdbr  XLVn.  MYBSINEJE. 

Trees  or  shrubs,  with  alternate,  simple,  entire  or  toothed  leaves,  with- 
out stipules.  Flowers  small,  usually  pentamerous  or  tetramerous,  in 
axillary  dusters  racemes  or  panides,  rarely  in  terminal  panides.  Calyx 
free  or  rardy  adhering  to  the  ovary.  Corolla  regular,  gamopetdons  and 
polypetdous,  rardy  wanting.  Btamens  epipetdous,  as  many  as  petals  or 
dividons  of  the  corolla,  and  oppodte  to  them.  Ovary  1-ceUed,  ovdes 
numerous  or  few,  attached  to  a  free  central  placenta, Vhich  is  often  thick 
and  globular.    Fruit  an  indehiscent  berry  or  drupe,  rardy  splitting  length- 
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wise  on  one  side.     Seeds  with  few  exceptions  albuminous,  often  with 
more  than  one  embryo.— Eoyle  IlL  264 ;  Wight  IlL  ii  137. 

Gdyz-tube  adnate  to  the  o^aiy 1.  Mjha. 

Calyx  free ;  petals  free  to  the  base 2.  Ekbblia. 

Caljz  free  ;  petals  united  in  a  short  tabe,  with  a  deeply-lobed  limb. 
Corolla  without  appendages  ;  anthers  longer  than  snort  filaments. 

Flowers  in  dense  axillary  clusters 8.  Mtrsine. 

Floweis  umbellate,  corymbose,  or  paniculate  .        .        .        .4.  Ardisia. 
Corolla  with  appendages;  filaments  long  ;  flowers  in  axillaiy 

dustero .    5.  Bxptomia. 

1.  MJBSA,  Forskal. 

Floweis  in  simple  or  compound  racemes  with  small  bracts  and  two 
bracteoles  under  each  flower.  Calyx-tube  adherent^  limb  5-lobed,  corolla 
5-lol)ed.  Stamens  5,  filaments  slender,  anthers  short  Ovary  inferior  or 
half-saperior.  Ovules  numerous,  more  or  less  embedded  in  a  fleshy  pla- 
centa. Style  short  Berry  crowned  by  the  persistent  caly^-lobes,  many- 
seeded. 

Glabnras,  racemes  much  longer  than  petiole  .        .     1.  if.  indica. 

Pubescent,  racemes  as  long  as  petiole       .        .        .        .     2.  if.  argenUa, 

1.  H  indica,  A.  DC. ;  Wight  Ic.  t  1206.— Syn.  Bmobotrys  indica, 
£oxb.  FL  Ind.  i  557.     Vem.  KctUns,  Eamaon  ;  Atki,  Bomb. 

A  large  shrub,  sometimes  with  a  tendency  to  climb ;  glabrous,  inflor- 
escence only  slightly  pubescent  Leaves  elliptic-oblong  ovate-oblong  or 
lanceolate,  3-6  in.  long,  on  petiole  ^-in.  long,  membranous,  dentate,  with 
laige  distant  teeth,  edge  revolute.  Flowers  white,  mostly  unisexual,  on 
slender  pedicels,  as  long  as  flowers,  in  compound,  nearly  sessile,  axillary 
racemes,  the  racemes  of  male  flowers  1-2  in.  long,  longer  than  those  of  the 
female  flowers ;  bracts  shorter  than  pedicel.  Calyx-lobes  obtuse,  slightly 
ciUate  or  pubescent.  Anthers  broad,  nearly  rotundate.  Berry  globose, 
white,  ^  in.  across.  This  and  other  species  of  Msssa  are  liable  to  a  pecu- 
liar monstrosity,  the  flowers  being  replaced  by  dense  spikelets  of  closely 
imbricated  bracts,  which  transform  the  racemes  into  dense  sterile  panicles. 

A  common  shrub  in  South  India,  Burma,  and  Bengal  In  the  sub-Himalayan 
tract  west  to  the  Qanges,  ascendiiig  to  5000  ft.  Also  in  Ceylon,  China,  the 
Indian  Archipelago.  The  specimens  from  N.W.  India  certaiiily  belong  to  M, 
Mioa  ;  whether  M,  montami,  A.  DC,  is  a  distinct  species,  I  do  not  venture  to 
dedde.  Fl  at  different  times,  chiefly  April-Oct ;  the  berries  ripen  in  the 
course  of  three  months,  and  are  eaten  in  NepaL  In  Canara  the  leaves  are  used 
io  poison  fish. 

2.  11  argentea,  WalL  El.  Ind.,  ed  Carey,  ii  233.— Yem.  Phusera, 
gogsa,  N. W.R  • 

A  large  shrub,  6-8  ft  high;  branches  subscandent,  clothed  with  soft 
and  dense  pubescence.  Leaves  elliptic,  6-10  in.  long,  dentate  with  sharp 
teeth,  slightly  pubescent  above,  white  or  grey-tomentose  beneath,  acu- 
minate, on  petiole  1  in.  long.  Flowers  white,  on  short  pedicels,  in  short 
eompaet  axillary  raoemes  as  long  as  petiole,  with  a  few  short  branches 
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at  the  beae.    Berry  round,  smooth,  white,  size  of  a  peppercorn.    Seeds 
nomeroas,  minate,  immersed  in  the  snrface  of  the  fleshy  globular  placenta. 

Outer  Himalayan  ranges,  Eamaon  and  Nepal  4000-6000  ft  FL  AprQ-Maj. 
Fruit  July,  is  eaten. 

2.  EMBELIA,  Burm. 

Shrubs  or  woody  climbers.  Flowers  small,  in  simple  or  branched 
slender  racemes,  either  axillary  or  fonning  a  terminal  panide.  Calyx 
free,  deeply  5-lobed.  Petals  5,  rarely  4,  distinct^  spreading.  Stamens 
as  many,  inserted  at  the  base  of  and  not  exceeding  the  petals  ;  filaments 
filiform,  anthers  short.  Ovary  superior ;  style  short ;  oiniles  few,  embed- 
ded in  a  globular  fleshy  placenta.     Fruit  a  dry  1-eeeded  berry. 

Flowers  in  laii^  terminal  panicles;  main  lateral  nerves  of  leaves 

nnmerons,  indistinct 1.  E,  BSba. 

Flowers  in  axUlary  racemes ;  main  lateral  nenres  6-10  pair,  promi- 
nent          %  JB,  nintgUk 

1.  E.  Bibes,  Burm. ;  Roxb.  FL  Ind.  i  586. — Syn.  E.  glcmduUfera; 
Wight  Ic  t.  1207.     Vem.  Karkanme^  Bomb. ;  Bdbenmg^  Silhet 

A  large  climbing  shrub ;  glabrous,  only  branches  of  inflorescence  densely 
pubescent.  Leaves  2-3  in.  long,  coriaceous,  entire,  shining  above,  paler 
beneath,  elliptic  -  oblong,  acuminate,  narrowed  into  a  short  ma^ginate 
petiole ;  main  lateral  nerves  numerous,  parallel,  not  prominent ;  glands 
along  midrib,  petiole  or  edge  of  the  leaf  near  base,  or  wanting.  Flowen 
polygamous,  small,  pubescent,  of  a  greenish-yellow  colour,  on  pubescent 
pedicels  longer  than  calyx,  in  slender  racemes,  forming  large  terminal 
panicles.  Bracts  shorter  than  pedicds.  Calyx-lobes  acute.  PetaLs  elliptic, 
acute.  Stamens  on  short  filaments,  included.  Berry  the  size  of  a  pepper- 
corn, black,  succulent,  wrinkled  when  dry;  seed  solitary,  globose,  aro- 
matic and  somewhat  pungent. 

Common  in  South  India,  Ceylon,  Burma,  Bengal,  and  will  probably  be  fonnd 
in  the  Satpura  range.  Also  in  China  and  the  Indian  Archipelago.  In  Silhet 
the  berries  are  coUected  and  used  to  adulterate  black  pepper  fRoxb.)  The 
berries,  sold  under  the  name  of  Bdyrangy  Babarang^  WcMffaramg  in  the  bazaars 
of  India  as  an  anthelmintic,  are  the  fnut  of  this  species. 

2.  E.  robusta,  Boxb.  Fl.  Ind.  L  587. — Syn.  E.  Tsferiam  eoUamt 
Wight  Ic.  t.  1209 ;  E.  Basacd,  Don.  Yem.  AmH,  Ambat^  BdrbaUh 
Byehering^  Bomb. ;  Bebrang,  Oudh. 

A  large,  spreading  and  scrambling  shrub  or  small  tree,  very  variable  in 
appearance.  Branchlets,  petioles,  under  side  of  leaves,  and  racemes  more 
or  less  rough  with  rust-coloured  pubescence,  sometimes  glabrous.  Leaves 
2-4  in.  long,  membranous,  entire,  elliptic,  short-acuminate ;  petioles  short, 
terete,  or  channeled,  but  not  maigioate;  main  lateral  nerves  promi- 
nent, 6-12  on  either  side  of  midrib,  with  shorter  intermediate  ones, 
anastomosing  by  intramarginal  veins.  Flowers  dioicous  or  polygamons, 
greenish  white,  glandular-pubescent,  on  pedicels  longer  than  calyx,  in 
axillary  racemes  varying  in  length,  those  of  the  male  flowers  longer,  but 
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not  generally  exceeding  the  length  of  leaf.  Bracts  subulate,  shorter  than 
pedicels.  Petals  oblong,  reflexecL  .  Stamens  in  male  flowers  long-ezserted. 
Beny  dry,  spheric^  nearly  ^  in.  diam.,  generaUy  with  more  or  less  dis- 
tinct longitudinal  ribs. 

Common  in  western  India,  Bengal,  Behar,  and  the  sub-Himalayan  tract  as  far 
as  the  Jnmna.  Trunk  short,  erect,  branchlets  covered  with  numerous  callous 
dots,  rocind  or  linear.    Fruit  ripens  Oct-March. 

£.  vUloia,  WalLy  Behar,  leaves  soft  villous  underneath,  flower-racemes  long, 
slender,  4-6  in.  long,  is  closely  allied  to  this,  if  specifically  distinct 

3.  MYBSINEy  T.JTiTi, 

Shmbs  or  small  trees,  with  coriaceous  leaves.  Flowers  small,  on  short 
pedicels,  in  dense  clusters,  usually  from  the  axils  of  fEdlen  leaves.  Calyx 
4-  or  5-lobed.  Corolla  deeply  4-  or  5-lobed.  Stamens  as  many ;  anthers 
erect,  ovate  or  lanceolate,  on  very  short  filaments.  Ovary  £ree,  style 
thart. 

Small  trees,  wholly  glabrons ;  fruit  clustered. 

LeaTes  serrate ;  main  lateral  nerves  few  .        .  ,  1.  if.  aemMerrata, 

LeaYes  entire  ;  main  lateral  nerves  numerous,  indistinct  •  2.  M,  eapUellaia. 

A  throb,  branchlets  pubescent ;  fruit  solitary    .        .        .  .  8.  Jf.  africana, 

1.  M.  semiserrats.  Wall ;  Fl.  Ind.  ed.  Carey,  ii  293 ;  Tent  Fl.  Nep. 
1 24.— Vem.  Parwana,  kungkimg,  gogsa,  hamora,  gauntay  N.W.P. ;  BiUiy 
heren^  kaHkathOy  Nepal  {M,  acuminata;  Yem.  Chiipra,  Kamaon, 
Madden  Joum.  As.  Soc.  xvii  i.  368,  is  probably  the  same  species). 

A  small  or  middle-sized  tree,  glabrous,  with  resinous  leaf-buds.  Leaves 
coriaceous,  lanceolate,  3-5  in.  long,  narrowed  into  a  'short  petiole,  entire 
or  sharply  serrate  from  the  middle  to  the  apex,  sprinkled  with  numerous 
resinons  pellucid  dots,  edge  revolute,  midrib  prominent  beneath;  main 
latenl  nerves  anastomosing  by  prominent  reticulate  and  intramarginal 
veins.  Flowers  small,  scentless,  tetrandrous  or  pentandrous,  polygamous, 
white,  with  a  light  pink  tinge,  on  short  pedicels  in  numerous  axillary 
Toanded  fetscicles,  with  small,  ovate  deciduous  brownish  scales  at  the  base. 
Calyx  persistent  Corolla-tube  very  short,  lobes  more  than  twice  the 
length  of  calyx,  oblong,  recurved.  All  parts  of  the  flower  with  resinous 
dots.  Anthers  ovate  exserted.  Ovules  3-4,  semi-immersed  in  a  horizontal 
line  round  the  globose  fleshy  free  placenta.  Style  short,  with  a  fleshy 
stigma,  expandmg  from  a  tubular  base  into  a  large  unilateral,  3-lobed 
fiiabriated  limb.  Drupe  the  size  of  a  pea,  red,  globose,  a  little  depressed, 
smooth  and  shining;  exocarp  soft,  fleshy,  endocarp  crustaceous.  Seed 
one,  globose.  Embryo  cylindric,  slightly  curved,  ^surrounded  by  a  carti- 
laginons  albumen,  slightly  ruminated  and  pitted  on  the  outside. 

Outer  Himalayan  ranges,  3000-9000  ft.,  from  the  Bias  to  Bhutan.  FL  and 
k.  Bee-March.  In  favourable  places  attains  30-40  ft  Bark  ash-coloured,  often 
dark,  nearly  black,  longitudinallv  wrinkled,  with  man^  prominent,  cisdlous 
dots.  The  fruit  is  eaten.  Wallich  states  that  the  wood  is  chocolate-coloured, 
compact,  heavy  hard  handiome  and  much  esteemed  in  Nepal  for  carpenter's 
wort 
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2.  M.  eaplteUata,  WaU. ;  FL  Ind.,  ecL  Carey,  ii.  295  ;  Tent  FL  Nep. 
t  25 ;  Wight  Ic  t  1211*;  Bedd.  Fl.  Sylv.  t  234. 

A  small  or  moderate-6ized  glabroos  tree.  Leayea  coriaceous,  lanceo- 
late elliptic-  or  obovate-oblong,  3-7  in.  long,  gradually  narrowed  into  a 
short,  marginate  petiole,  entire,  with  resinous  dots  near  the  edge,  midrib 
prominent,  lateral  nerves  numerous,  slender,  parallel,  indistinct  Flowen 
polygamous,  greenish,  with  copious  minute,  elevated,  resinous,  brown  dots; 
on  short  peddcels,  in  lateral  rounded  heads,  sessile,  or  on  short  woody 
peduncles,  axillary,  or  on  the  previous  year's  wood«  Calyx  small,  pe^ 
sistent  Corolla-tube  short,  lobes  oblong,  recurved.  Anthers  oval,  peitly 
exserted.     Stigma  blunt  or  2-lobed.     Drupe  globose,  ^  in.  diam. 

Mountains  of  South- Western  India  and  Ceylon,  Burma,  and  Eastern  Bengal 
Nepal.  Fl.  and  fr.  Dec-March.  The  fruit  is  eaten  ;  wood  similar  to  that  of 
M.  seTniserrcUa, 

3,  M.  africana,  Linn.— Syn.  M.  hifaria,  WalL  Vem.  ShamMd^ 
Afg. ;  Bebrangy  kakhum^  koMuri,  karuk^  gugul,  jtitrv^  ckachri,  prdtshu^ 
branchuy  khushin,  pdpri,  banddru,  Ubmn^  atulgdn,  Pb. ;  Cfuvaini^  pahdri 
eha  (hill  tea),  chupra,  N.W.P. 

A  shrub;  branchlets,  petioles,  and  lower  part  of  midrib  pubescent 
with  short,  ferruginous  hairs.  Leaves  bifarious,  coriaceous,  lanceolate 
or  obovate,  narrowed  into  a  very  short  petiole,  ^1  in.  long,  sharply  8e^ 
rate,  the  serratures  cuspidate,  midrib  prominent ;  main  lateral  nerves  few, 
inconspicuous,  anastomosing  by  reticulate  veins.  Flowers  small,  white, 
with  a  pale  pink  tint,  dotted  with  brown  resinous  dots,  male  and  bisexual, 
tetrandrous,  nearly  sessile,  in  axillary  fascicles  of  4-6.  Anthers  oblong, 
purple,  twice  the  length  of  the  coroUa.  Style  short ;  stigma  large,  flat, 
verrucose.     Drupes  solitary,  globose,  red,  smooth,  ^  in.  diam. 

Common  in  N.R  Afghanistan  and  the  hills  trans-Indus,  in  the  Salt  taoge, 
and  the  outer  Himalaya  from  2500  to  8500  ft.,  extending  eastward  into  Nepal 
Abvssinia,  Cape  of  Good  Hope.  FL  March-May ;  fr.  Jan.-Nov.  Attains  20 
ft.,  branclung  from  the  ground.  Bark  ^y.  with  numerous  elevated  specks 
and  shallow  longitudinal  wrinkles,  occasionally  a  whitish  pellicle  peeling  o£ 
Well  worth  trying  for  garden-hedges.  The  wood  is  used  for  fuel ;  the  firoit  is 
sold  in  the  bazaars  of  North-West  India  under  the  name  of  Bebrang. 

4,  ABDISL^,  Linn. 

Trees  shrubs  or  undershrubs.  Flowers  larger  than  in  other  Myrd- 
naeecB,  in  umbels  or  short  corymbs,  axillary  or  terminal,  solitary,  or  fom- 
ing  branched  panicles.  Calyx  free,  5-lobed.  Corolla  deeply  d-lobed, 
lobes  spreading  or  reflexed,  convolute  in  bud,  tube  very  short  Stamens 
5  3  filaments  short ;  anthers  erect,  lanceolate,  appendiculate  at  the  top ; 
base  emarginate  or  bifid.  Ovaiy  1-celled ;  style  subulate,  usually  long 
and  persistent,  the  stigma  not  enlarged;  ovules  generally  6-12.  Fruit 
fleshy,  globose,  iHseeded. 

Flowers  in  axillary  corypibs  shorter  than  leaf  .        .    1.  A.  kumUis, 
Flowers  in  terminal  panicles 2,  A,  fioribunda. 
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1.  A.  hnmilis,  Vahl ;  Wight  Ic.  t.  1212.— Syn.  A.  9olanacea,  Boxb. 
Coiom.  i.  27 ;  FL  Ind.  L  580.     Yem.  Kaniena^  maya  rawcty  C.  Piot. 

A  laige  shrub,  wholly  glabrous.  Leaves  4-8  in.  long,  obovate-oblongi 
narrowed  into  a  short  marginate  petiole,  entire,  short-acuminate  \  midrib 
prominent^  main  lateral  nerves  numerous,  oblique,  arcuate,  parallel,  not 
very  conspicuous.  Flowers  light  rose-coloured,  |  in.  across,  in  peduncu- 
late, axillary  corymbose  racemes,  shorter  than  leaves.  Pedicels  ^  in. 
long,  longer  in  fruit,  red,  in  the  axils  of  oblong  or  rounded  concave,  de- 
ciduous bracts.  Calyx  nearly  to  the  base  5-cleft,  lobes  oval  or  rounded, 
obtuse.  Berry  size  of  a  small  cherry,  round,  black,  1-seeded,  full  of 
bright-red  juice. 

South  India  and  Oeylon.  Burma.  Bengal.  Sub-Himalayan  tract  as  far 
west  as  the  Jumna,  ascending  to  3000  ft  Generally  on  banks  of  streams  and  in 
moist  places.  Indian  Archipelago,  South  China.  Fl.  at  all  seasons,  principally 
March-May.    Bark  yellowish  grey  or  brownish.    Wood  used  as  fueL 

2.  A.  florilmnda,  WaU. ;  Fl.  Ind.,  ed.  Carey,  ii.  272. 

A  shrub  or  small  tree,  young  shoots,  tender  leaves,  and  inflorescence 
clothed  with  short,  loose,  purple  pubescence,  full-grown  leaves  glabrous. 
Leaves  pale  beneath,  narrowly  oblong-lanceolate,  5-6  in.  long,  shallow  and 
indistinctly  crenulate,  narrowed  into  a  maiginate  petiole  \  in.  long ;  mid- 
rib prominent,  lateral  nerves  indistinct.  Flowers  small,  red,  on  short 
coloured  pedicels,  thickened  at  the  top,  in  terminal  compound  ovate 
panicles,  with  linear  bracts,  the  lower  branches  in  the  axils  of  leaves, 
and  often  leaf-bearing.  Calyx  almost  white,  lobes  spreading,  ovate,  acute. 
Corolla  rotate.  Anthers  bursting  from  the  middle  to  the  apex,  terminated 
by  a  subulate  appendbc. 

Outer  Himalaya  to  6000  ft.  Qarhwal,  Elamaon,  Nepal,  Sikkim,  Assam, 
Kasia  hills. 

6.  BBPTdiriA,  A  DC. 

Evergreen  shrubs  with  entire  coriaceous  leaves,  and  small  flowers. 
Calyx  5-lobed.  Corolla  with  a  short  tube,  and  5  spreading  lobes,  con- 
volute in  the  bud,  with  5  small  scales  alternating  with  the  lobes,  and 
inserted  in  the  mouth  of  the  tube.  Ovary  superior,  1-celled ;  ovules 
1-4  on  a  small  placenta  at  the  bottom  of  the  ovary.  Drupe  globose,  seed 
albuminous. 

1.  B.  bnzifolia,  A.  DC— Tab.  ZXXIV.— Syn.  Monotheca  Mmcaim- 
gis,  A  DC. ;  Edgeworthia  huxifolia^  Falc.  j  Trans.  Linn.  Soc.  xix.  t.  9. 
Vem.  QaroT^  Afg, ;  Ourgura^  Pb. 

A  large  shrub  or  small  tree,  with  axillary  spines  and  spinescent  branch- 
lets  ;  young  branches  and  leaves  pubescent  Leaves  1-1^  in.  long,  obo- 
vate  oblong-obovate,  or  oblong-elliptic,  thick,  coriaceous,  with  thickened 
edge,  narrowed  into  a  short  petiole;  when  full-grown  shining  above, 
glaucescent  and  puberulous  beneath.    Flowers  whitish,  or  greenish  yellow, 
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nearly  sessile,  in  dense  axiUary  dosters  wiUi  minute,  ovate,  scaly  per- 
sistent bracts.  Calyx  rusty  tomentose,  lobes  ovate,  obtuse,  imbricate  in 
bud.  Stamens  inserted  on  the  coroUa-tube ;  anthers  short  lanceolate,  on 
long  ezserted  slender  filaments.  Ovary  hairy,  with  long  subulate  style, 
exserted  in  the  bud ;  ovules  5.  Drupe  sessile,  globose,  supported  by  the 
persistent  base  of  calyx,  ^  in.  diam.  or  more,  glabrous,  greenish,  with  a 
fleshy  sweet  pericarp  in  a  coriaceous  rind.  Seeds  1,  globose,  or  2  hemi- 
spherical; testa  smooth,  osseous,  albumen  white,  cartilaginous,  deeply 
ruminate.    Embryo  arcuate. 

Common  in  the  western  part  of  the  Panjab  Salt  range,  and  abundant  on  the 
hiUs  trans-Indus  from  Peshawar  to  Dera  Ishmael  Khan,  ascending  to  4700  ft 
According  to  Griffith  common  in  Eastern  Afghanistan.  Also  in  Arabia.  One 
of  the  characteristic  plants  of  the  trans-Indus  territory,  growing  mostly  on  diy 
rocky  hills.  Evergreen ;  fl.  Feb.-April ;  fr.  May  and  onward,  often  remaming 
long  on  the  branches.  Attains  15-20  ft,  often  with  a  short  straight  tronk  at- 
taining girth  of  2-3  ft,  with  numerous  spreading  diveri^nt  branches,  forming 
a  close  rounded  head.  Younc  nhoots  clothed  with  debcate  pubescence,  l»r£ 
of  stem  ash-coloured  or  blackiui,  tesselated  into  small  irregularly  quadrangular 
pieces  by  deep  longitudinal  and  transverse  furrows  and  cracks,  resembling  that 
of  Fraxinus  Maorcrofiiancu  Wood  beautifally  variolated,  light  brown  and 
whitish,  with  slender  medullary  rays,  and  indistinct  annuid  layers,  compact, 
even-grained,  hard  and  strong.  The  fruit  is  much  esteemed,  and  during  the 
season  is  sold  in  most  bazaars  ;  the  pulp  is  sweet,  but  there  is  not  much  of  it 
The  hard  seed  is  uneatable,  it  is  strung  m  rosariea 
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Trees  or  shrubs,  frequently  with  milky  juice.  Leaves  alternate,  entire, 
usually  coriaceous,  without  stipules.  Calyx  free,  lobes  4-8.  Corolla 
hypogynous,  regular,  divided  into  the  same  number  of  lobes,  or  a  larger 
number  in  2  or  3  series.  Stamens  inserted  on  the  coroUa-tube,  as  many 
as  corolla-lobes,  or  as  the  lobes  of  the  inner  circle,  and  opposite  to  them,  or 
numerous.  Steminodes  often  alternating  with  the  fertile  stamens,  or  with 
the  divisions  of  the  corolla.  Ovary  superior,  2  or  more-celled,  1  ovule  in 
each  cell ;  style  simple,  stigma  entire  or  slightly  lobed.  Fruit  a  berry 
or  drupe,  usually  indehiscent  Seeds  either  with  a  fleshy  albumen  and 
foliaceous  cotyledons,  or  without  albumen  and  with  fleshy  cotyledona 
Testa  hard,  generally  shining.— Koyle  111.  262 ;  Wight  IlL  ii.  142. 

Leaves  with  prominent  lateral  nerves.  Corolla  campanalate  or 
ovoid ;  hmb  with  5-14  lobes.  Stamens  20-40  without  sta- 
minodes.     Seeds  without  albumen 1.  Bassia, 

Leaves  with  nnmerous  line  parallel  veins.  Corolla  rotate  ;  limb 
with  15-24  lobes  in  2  rows.  Stamens  5-8,  alternating  with 
staminodes.    Seeds  albuminous  ......    2.  MiifXTBOFS. 

Isonandra  GuUa,  Hook.  Joum.  Bot  vL  (1847),  t  16,  the  tree  which  yields  the 
^tta-percha  of  commerce,  has  6  corolla-segments,  12  stamens  witibout  stam- 
modes  and  penniveined  leaves.  Singapore,  Borneo,  and  other  islands  of  the 
Indian  Archipelago. 

Achras  Sapota,  Linn.  (Sapota  Achras,  Mill.),  b  a  large  tree  with  reddish- 
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brown,  haxd,  heavy  and  veiy  durable  wood  (Bullet  or  BuUj  wood)  from  Cen- 
tral America  and  the  West  Indies,  which  jproduces  the  SapotOy  one  of  the  most 
pleasant  firoits  known,  when  completely  npe  ;  is  grown  in  gardens  in  Beng^, 
and  as  fjEff  north  as  Saharanpur. 

1.  BASSIA,  Koenig. 

Trees,  with  milky  juice.  Flowers  on  axillary,  generally  fiasciculate 
pedicels.  Calyx  divided  nearly  to  the  base  into  4-8  biseriate  lobes,  the 
outer  lobes  subvalvate,  the  inner  subunbricate  in  bud.  Corolla  ovoid  or 
campanulate,  limb  of  5-14  divisions.  Stamens  numerous,  or  twice  or 
thrice  as  many  as  lobes  of  the  corolla,  all  fertile,  in  1-3  series ;  anthers 
erect,  lanceolate  from  a  cordate  base,  cuspidate  or  aristate,  2-celled ; 
oeUs  distinct,  dehiscing  longitudinally.  Ovary  hirsute,  4-8-celled ;  style 
simple,  long  exserted.  Fruit  an  oblong  or  globose  berry,  1-4-seeded. 
Seeds  oblong,  exalbuminous,  with  a  shining  crustaceous  testa.  Cotyledons 
oblong-elliptic,  fleshy,  filled  with  oil,  radicle  inferior. 

CoroUa-tabe  fleshy  ;  lobes  erect ;  anthers  22-80,  sessile        .        .     \,  B,  lati/olia. 
Corolla-tabe  not  fleshy;  lobes  spreading;  anthers  30-40,  on  long 

filaments 2.  B.  hiUyrcuxa, 

1.  B.  latifolia,  Eoxb.  Cor.  PL  t.  19 ;  FL  Ind.  ii.  526 ;  Bedd.  Fl.  Sylv. 
i  41. — Sans.  Madhuka,  Yem.  Maktca,  mahua,  mohwa.  Local  names  : 
Iriip  mara,  Gondi. 

A  large  tree ;  young  branches,  young  leaves,  pedicels  and  petiole  pu- 
bescent or  tomentose.  Leaves  coriaceous,  firm,  hard,  clustered  near  ends 
of  branches,  eUiptic  or  oblong-elliptic,  5-6  in.  long,  short-acuminate,  on 
petioles  1-1^  in.  long;  main  lateral  nerves  10-12  pair.  Stipules  subu- 
late, ^  or  ^  the  length  of  petioles.  Flowers  numerous,  near  the  ends 
of  branches  below  the  temunal  leaf-bud,  drooping,  on  pedicels  1-1^  in. 
long.  Caly^  coriaceous,  densely  clothed  with  rusty  tomentum ;  sepals  4-5, 
ovate.  Corolla  cream-coloured ;  tube  ovoid,  fleshy,  limb  with  7-14,  often 
8  or  9,  short  erect  ovate  teeth.  Stamens  20-30,  generally  24  or  26 ; 
anthers  hispid  at  the  back  with  stiff  hairs,  sessile,  inserted  in  three  series 
on  the  inside  of  the  corolla-tube,  the  upper  series  near  the  mouth.  Fruit 
green,  fleshy,  ovoid,  1-2  in.  long,  seeds  1-4. 

Cultivated,  propagating  itself  b^  self-sown  seedlinca,  and  protected  in  most 
parts  of  India,  m  me  Panjab,  it  is  grown  in  the  sub-Himalayan  tract  and  the 
outer  vallevs  as  far  as  the  Kavi,  but  not  commonly  in  the  plams.  Abundant  in 
all  parts  of  Central  India  from  Quzerat  to  Behar.  There  seems  no  doubt  that 
the  tree  is  indigenous  in  the  forests  of  the  Satpura  range,  of  Western  India 
above  Ghat,  and  perhaps  also  of  eastern  Kamaon.  Thrives  in  dry  stony  ground. 
The  old  leaves  are  shea  gradua^  from  Feb.  to  April,  the  fresh  leaves  opening 
out  immediately  afterwards.  The  flowers  generally  appear  before  the  new 
leaves,  in  March  and  April ;  and  after  the  corollas  have  dropped,  the  leaf-buds 
above  the  flowers  expand.    Fruit  ripens  June,  July. 

Attains  40-60  ft,  with  a  short  trunk  6-7  ft  girth,  and  numerous  spreading 
branches,  forming  a  dose,  shady,  rounded  crown.  Bark  1-2  in.  Uiidk,  grey, 
brown  or  blackish,  with  shallow  wrinkles  and  cracks.    Inner  bark  rod,  mi£cy. 

Sapwood  large,  reddish  white,  heartwood  reddish  brown,  close-  and  even- 
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giamed.  Seasons  well,  is  strong  toiu^h  and  durable.  The  cub.  ft.  of  seasoned 
neartwood  weighs  63  (Fowke),  66  (Skinner),  68.5  (Cunningham,  Qwalior).  K 
ThonnMon  giyes  it  52.8  Hieaitwood  ?).  Unseasoned,  78-81  lb.  Value  of  P., 
715  (Cunningham),  760  (Skinner).  Not  much  used,  as  the  tree  is  not  generally 
felled.  Has  Deen  used  for  railway-sleepers  in  the  Cent.  Prov.  A  gum  ezudn 
from  cracks  and  incisions  in  the  bark. 

The  succulent  flowers  fall  by  night  in  large  ouantities  from  the  tree,  and  are 
gathered  early  in  the  morning ;  they  have  a  sickly  sweet  taste  and  smelL  They 
are  dried  in  the  sun,  sold  in  tne  bazaar,  and  form  an  important  article  of  food 
in  many  parts  of  India.  They  are  eaten  raw  or  cooked,  often  with  parched 
grain,  ana  put  in  sweetmeats.  Coarse  and  strong  spirit  is  distilled  from  them. 
The  ripe  and  unripe  £ruit  is  eaten.  From  the  seeds  a  greenish -yellow  oil 
is  expressed,  which  has  at  first  the  consiBtence  of  common  oil,  is  eaten  by 
Gonds  and  other  tribes  of  the  Satpura  range,  and  is  used  to  adulterate  ghee 
(clarified  butter).  In  a  cold  climate  the  oil  keeps  ffood  a  long  time,  but  in  the 
plains  of  India  it  gets  a  bitter  taste  and  rancid  smell  after  a  few  months*  expo- 
sure to  the  air,  separating  into  a  heavy  brown  mass  below,  and  a  little  clear 
fluid  above.  The  oilcake  is  used  to  poison  fish,  and  the  smoke  from  burning  it 
IB  said  to  kill  insects  and  rats.    It  is  also  used  as  an  emetic 

2.  B.  bntyracea^  Eoxb.— Tab.  XXXV.— As.  Res.  viiL  499 ;  Eoxb. 
Fl.  Ind.  ii  527. — Vem.  Chiura^  Cliaiwra,  Eamaon;  C?ieuli,  OudL 
(The  butter  is  called  Chaiura  kajnna  in  Kamaon,  and  phtUel,  phtUtoa,  phal- 
wara^  in  the  plains.) 

A  large  tree ;  branchlets,  petioles,  pedicels  and  under  side  of  leaves 
with  soft  floccose  tomentum.  Leaves  coriaceous,  clustered  near  ends  of 
branches,  obovate  or  obovate-oblong,  6-12  in.  long,  on  petioles  1  in.  long; 
main  lateral  nerves  15-20  pair.  Stipules  minute,  (»ducous.  Flowers 
numerous,  near  the  ends  of  branches,  below  a  tnfb  of  leaves  or  in  the  axils 
of  the  lower  leaves,  drooping,  on  pedicels  1-1^  in.  long.  Calyx  coriaceous, 
densely  clothed  with  rusty  tomentum;  sep«ds  5,  ovate.  Corolla  pale 
yeUow,  tube  cylindric,  not  fleshy,  as  long  as  calyx,  limb  of  8  spreading, 
oblong  obtuse  divisions,  as  long  as  tube.  Stamens  30-40,  glabrous,  in- 
serted in  the  mouth  of  the  tube,  filaments  as  long  as  anthers.  Beny 
ovoid,  smooth,  fleshy,  1-3-seeded. 

Sub-Himalayan  tract  and  outer  Himalavan  ranges,  1500-4500  ft.,  Kamaon  to 
Bhutan.    Sparse  (as  a  small  tree)  in  the  hill  forests  of  the  Gonda  division  of. 
the  Oudh  forests.    Attains  40-50  fL,  with  a  short,  straight  trunk  5-6  ft  girth. 
Fl.  Nov. -Jan. ;  in  Kamaon  bees  are  believed  to  make  excellent  honey  from  tbe 
flowers  (Madden).    Bark  ^  in.  thick,  dark  grey,  brownish  or  blackish. 

The  sweet,  insipid  pulp  of  the  fruit  is  eaten.  From  the  seeds  a  soft  solid 
vegetable  butter  is  extracted,  of  the  consistence  of  fine  laid,  and  of  a  delicate  white 
colour,  which  does  not  melt  in  the  heat  of  the  plains,  and  keeps  a  long  time 
without  deteriorating.  It  melts  completely  at  120°  F.  Perfumed  with  doves 
or  attar  of  roses,  it  is  used  as  ointment,  and  is  held  in  high  esteem  as  an 
external  application  in  rheumatic  and  other  painful  affections  (Phann.  Ind. 
131).  The  cake  left  after  the  oil  has  been  extracted  is  eatenu  The  lowers  are 
not  eaten. 

Bastia  longtfolia,  Willd. ;  Boxb.  FL  Ind  iL  523 ;  Vein.  Ippif  ipoeyiUvpi;  is 
a  conmion  and  most  useful  tree  in  the  forests  of  western  Ifysore,  Malabar,  the 
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Anamallays,  and  the  Circais,  with  lanceolate  leaves.    The  floweis  are  dried, 
roasted,  and  eaten,  and  oil  is  pressed  from  the  seeds. 

The  seeds  of  Bassia  FarfcHy  Don.,  of  tropical  West  Africa,  yield  the  Shea 
batter,  used  as  food  and  for  burning,  and  described  by  Mungo  Park. 

2.  MIMXTSOPS,  linn. 

fieea  or  shmba;  leaves  with  prominent  midrib,  and  nam^x)us  fine 
parallel  lateral  veins.  Mowers  axillary,  on  recurved  pediceU.  Calyx- 
segments  6-10,  in  2  series.  Corolla  rotate,  lobes  3  times  or  rarely  twice 
as  many  as  calyx-segmente,  generally  in  2  rows.  Stamens  6-10,  inserted 
opposite  the  inner  coroUarlobes,  and  alternating  with  bifid  or  laciniate 
staminodia ;  anthers  lanceolate,  extrorse ;  filaments  attached  to  tha  back 
of  a  broad  connective.  Ovary  6-8-celled,  ovules  attached  near  the  base. 
Seeds  more  or  less  compressed,  testa  hard  and  shining ;  albumen  copious, 
cotyledons  broad  and  flat. 

Leaves  obovate-oblong^  obtuse  or  emarginate ;  staminodes  bifid, 

glabrous 1.  if.  indica. 

Leaves  elliptic,  obtuse;  staminodes  irregalarly  jagged,  glabrous  2.  M,  Jtoxburghiana. 

Leaves  elliptic,  short-acmninate;  staminodes  laiiceolate,  densely 

hairy  outside  .        .  8.  if .  Elengi, 

1.  M.  indica,  A.  DC. ;  Prodr.  viiL  205 ;  Wight  Ic.  1587.— Syn.  M. 
^at/Art,  WalL  Cat  4149  (not  Liim.)>  M.  hexartdra^  Eoxb.  of  Bedd.  FL 
Sylv.  p.  141,  and  probably  also  of  Eoxb.  Cor.  PL  t  15,  and  Fl.  Ind.  iL 
238.  Vem.  Khlr^  khimi,  kimi,  Hind.  ;  Rainy  Bassi,  Meywar ;  Palla, 
Tarn,  and  Telugu. 

A  large  evergreen  tree.  Leaves  coriaceous,  shining,  wholly  glabrous,' 
sometimes  approximate  near  ends  of  branches,  blade  2-4  in.  long,  obovate- 
oblong  obtuse  or  emarginate,  petiole  |-1  in.  long.  Flowers  whitish,  ^  in. 
across,  in  axillary  fascicles  of  3-6  flowers,  pedimcles  shorter  than  petioles. 
Calyx  -  segments  6,  ovate,  acute,  shortly  tomentose  outside,  edges  hairy. 
Corolla  of  two  circles,  the  inner  consisting  of  6-8  oblanceolate  segments, 
narrowed  into  a  short  claw,  and  alternating  with  6-8  pairs  of  linear,  sub- 
coriaceous  acute  segments  of  the  same  length,  forming  the  outer  circle. 
Stamens  6-8,  exceeding  half  the  length  of  corolla-segments,  opposite  to 
the  lobes  of  the  inner  circle,  alternating  with  an  equal  number  of  flat, 
bifid,  more  or  less  denticulate  staminodia,  which  are  as  long  as,  or  a  little 
shorter  than  the  filaments.  Fruit  a  yellow  berry,  generally  1-seeded,  size 
and  shape  of  an  olive. 

Indigenous  in  the  forests  of  South  India  and  Cejlon,  of  Central  India  (Banda, 
Edgew!;,  and  Guzerat  Commonly  cultivated  near  villages  in  many  parts  of  India, 
as  lELr  west  as  Multan,  Lahore,  and  Gujranwalla.  M.  Nov.-Dec.  In  North 
India  attains  50-60  ft.,  with  an  erect  trunx.  Bark  dark  grey  or  blackish,  rough. 
Numerous  rigid,  spreading  branches,  forming  a  large  shady  head.  Wood  red- 
dish-brown, heavy,  nard  and  tough,  close-  and  even-grained ;  used  for  su^-mill 
beams,  oil-presses,  house-posts  ;  it  is  an  excellent  wood  for  turning,  w  eight 
70  lb.  Value  of  P.  944  (Skinner  ;  FaUa-wood,  M.  hexandra).  The  fruit  is 
eaten. 

The  naming  of  this  well-known  tree  has  been  a  matter  of  considerable  diffi- 
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culty.  LinnsdUfi  in  his  Flora  Zeylanica  (^1747),  p^57,  describes  two  species : 
M,  Elerufi  (foliis  altemis  remotis),  regarding  which  tiiere  is  no  donbt ;  and 
another,  subsequently,  in  Sp.  Plant.,  called  by  hitn  M,  Kauki  (foliis  confertis). 
These  species  were  based  upon  specimens  collected  in  Ceylon  by  Paul  Hennann, 
Professor  of  Botany  at  Leyaen,  between  1670  and  1677,  and  now  preserred  in 
the  British  Museum.  Robert  Brown  (Prodr.  FL  Novsb  HolL  1810,  p.  531)  iden- 
tifies with  M.  Kauki  an  Australian  tree,  which  had  be«n  found  by  Solander  in 
1770  on  islands  oflf  Cape  Fear  in  Queensland-  Grisebach  (West  Ind.  Fl.  1864, 
p.  400)  adheres  to  this  view,  and  defines  the  area  of  the  species  as  "  Pacific 
islands,  tropical  Australia,  and  the  East  Indies  on  the  sea-shore."  He  also  refers 
to  it  a  tree  cultivated  in  the  West  Indies,  and  figured  by  Sir  Wm.  Hooker  in  Bot. 
Mag.  t.  3157,  under  the  name  of  M.  dissecta,  Bentham,  however  (FL  Austr.  iv. 
285),  considers  that  Hermann's  Cingalese  specimen  dififers  from  the  Australian 
plant,  which  he  caUs  M,  Broumianay  and  that  it  should  be  referred  to  M, 
indica,  A.  DC,  a  tree,  with  extremely  hard  strong  and  very  durable  timber, 
which  is  common  in  the  hot,  drier  parts  of  Cevlon  (Thwaites  Enum.  175).  I 
have  also  examined  Hermann's  specimen,  and  though  I  do  not  venture  to  offer 
any  opinion  regarding  its  identity  with  the  tree  from  Australia  and  the  Indian 
Archipelago,  I  have  no  hesitation  in  saying  that  it  cannot  be  referred  to  the 
North  Indian  tree.  The  leaves  are  obovate,  acute,  and  the  petiole  more  than 
one- half  the  length  of  the  blade.  They  are  pale  beneath,  though  not  in  so 
marked  a  manner  as  the  leaves  of  the  tree  from  Australia  and  the  Lidian  Archi- 
pelago ;  but  it  must  be  remembered  that  the  specimen  is  200  years  old.  It  is  in 
bud,  too  young  for  a  satisfactory  examination  of  the  parts  of  the  flower.  The 
North  Indian  tree  has  concolor  leaves,  which  are  obovate-oblong,  obtuse  or 
emarginate,  with  a  petiole  about  ^  the  length  of  leaf.  The  figure  of  Rumph. 
Herb.  Amb.  iii.  t.  8,  quoted  in  Linn.  Spec.  Hant.,  does  not  prove  anything  eitner 
way;  and  under  these  circumstances  I  do  not  feel  warrantea  in  adopting  me  lin- 
nsean  name  for  our  tree.  The  Linn.  Herb,  at  the  Linnaean  Societycontains  two 
specimens  of  Mimusops :  one  is  M,  EleTigi,  though  marked  KauH,  Eonig,  in  Lin- 
naeus' handwriting  ^apparently  by  way  of  indicating  the  origin  of  the  specimen), 
but  Elengi  in  pencil  oy  Sir  J.  E.  Smith  ;  the  other  is  very  incomplete,  and  may 
be  a  laige-leaved  form  of  J£.  Elen^,  it  certainly  is  not  Khimu  It  is  marked 
M.  Elengi  in  Linnaeus'  handwritmg,  and  M,  Kavhi?  in  that  of  Sir  J.  E. 
Smith  in  pencil.  Roxburgh's  M.  Mxandra  is  supported  byt  15  of  the  Coro- 
mandelplants,  and  by  a  type  specimen,  in  leaf  only,  in  the  Wallichian  herbar- 
ium. Tnis  specimen  apparently  belongs  to  the  tree  under  discussion,  and  Rox- 
burgh's description  also  is  evidently  intended  for  it.  But  as  pointed  out  in  DC. 
Prodr.  viii.  204,  and  in  Wight's  111.  ii.  p.  144,  the  staminodes  are  not  correctly 
represented  in  the  plate  ;  and  it  is  possible,  as  Wight  suggests,  tibat  fJie  flowering 
branch  and  fruit  was  taken  from  one  species  {M.  iiy^a),  and  the  magnified 
flower  from  the  other  {M,  Roxburghiana),  Roxburgh's  name,  therefore,  cannot 
be  admitted.  It  is,  moreover,  inappropriate,  as  the  l^e  has  both  hexandrous  and 
octandrous  flowers.  Nothing  therefore  remains  but  to  fall  back  upon  De  Can- 
dolle's  name,  M,  indica,  which  is  supported  by  good  descriptions  and  the  plate 
in  Wij^ht's  Icones.  The  specimens  oi  the  tree  from  South  and  North  India  are 
identical,  though  there  is  a  certain  amount  of  variation  in  the  shape  of  the  stam- 
inodes, which,  no wever,  in  all  Indian  specimens  examined  by  me,  and  in  some  of 
the  Ceylon  specimens,  are  bifid.  There  are,  however,  Ceylon  specimens  with 
entire,  not  bifid  staminodes,  longer  than  stamens,  which  may  possibly  belong  to 
a  different  species. 

S.  Kurz,  m  his  Report  on  the  Vegetation  of  the  Andamans,  and  in  Joum.  As. 
Soc.  xL  1871,  p.  70,  calls  the  Andaman  BuUet-woody  M,  indica.  The  Martaban 
tree,  which  is  (probably)  erroneously  quoted  by  De  CandoUe  under  this  species, 
may  very  likely  be  identical  with  the  Andaman  Bidlet-wood,  but  ^e  Hindustan 
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tree,  as  described  by  De  CandoUe  and  figured  by  Wight,  is  certainly  different;  for 
Korz  describes  the  Ballet- wood  with  solitary  flowers,  the  fruit  depressed-globular, 
5-6-8eeded,  and  not  unlike  in  shape  and  size  to  a  wood-apple.  The  Bullet-wood 
{Kuppaliy  Burm.)  is  a  l^e  tree,  attaining  a  girth  of  14  ft.,  with  a  tall  straight 
stem,  60  ft.  clear,  which  forms  nearly  pure  forests  on  the  level  lands  along  the 
coast  of  those  islamds  behind  the  beach,  and  the  Mangrove  swamps.  The  heart- 
wood  is  dark  reddish-brown,  very  strong,  close-grained  and  durable,  but  apt  to 
spht  A  large  series  of  experiments  which  I  made  with  this  beautiful  wood 
at  Calcutta  in  1864  gave  the  following  results :  Weight  of  cub.  ft  between  66 
and  71  lb.,  average  67.9  lb.  Value  of  P.  between  748  and  1091,  average  896. 
Skixmer  describes^  under  the  name  of  M,  vndica  (Ptdawa,  Tam.),  another,  but 
much  lighter  wooa,  believed  to  have  come  from  the  jungles  about  Tinnevelli,  and 
used  for  gun-stocks  in  Madras,  weight  48  lb.,  value  of  P.  845.  I  doubt,  how- 
ever, whether  this  is  a  sp.  of  MimusopB. 

In  conclusion,  I  may  add  that  the  Australian  and  Indian  Archipelago  tree 
Ui,  Kaukit  R.  Br.,  Browniana^  Benth.),  with  long-petiolcd  obovate  kaves,  grey 
beneath  (soft  with  fine  densely  matted  scales  or  hairs),  and  l^rge  ovoid  fruit, 
1-2  in.  long,  has  been  long  cultivated  in  Calcutta.  Roxburgh  describes  (Fl.  Ind. 
ii  238)  and  figures  it  (UL  in  Hb.  Kew.,  2480)  under  the  name  of  M,  Kauhi  (Bua- 
MWf  Malay),  and  it  is  mentioned  from  Goa  in  Dalz.  &  Qibson  Bomb.  J*L  Suppl. 
50.  In  Java  it  is  cultivated  on  account  of  the  fruit,  which  is  eaten,  and  it 
appears  probable  that  the  tree  was  cultivated  in  Ceylon,  so  that  if  Hermann's 
specimens  should  belong  to  it,  they  may  have  been  gathered  from  a  garden- 
tree. 

2.  M.  Boxbiiri^iiaiia,  Wight  Ic.  t.  1588. 

A  large  tree,  differing*from  the  preceding  by  elliptic  leaves,  larger  flowers 
on  slender  pedicels  1  in.  long,  calyx-segments  ovate-oblong,  acute,  stam- 
inodes  irregularly  jagged,  stamens  half  the  length  of  corolla-segments. 
Fmit  depressed-globose,  about  G-seeded. 

Nilgiris,  Anamallays,  and  other  forests  on  the  west  side  of  the  Peninsula.    ' 

3.  M.  Blengi,  linn. ;  Roxb.  Cor.  PL  t.  14;  FLInd.  ii  236;  Wight  Ic. 
t  1586  ;  Bedd.  Fl.  Sylv.  t  40.  Sans.  Vakula,  kesara.  Vem.  Bukal^ 
Beng.,  Mahr. ;  Mtdsdri,  Maulsdri,  Hindi ;  Barsoli,  Bassi,  Meywar ; 
KJiayaben,  Burm. 

A  large  evergreen  tree,  glabrous ;  only  youngest  leaves,  pedicels  and 
outside  of  calyx  with  short  rusty  pubescence.  Leaves  coriaceous,  shin- 
ing, wholly  glabrous  when  full-grown,  blade  about  4  in.  long,  elliptic, 
short-acuminate,  on  petiole  ^-f  in.  long.  Mowers  pure  white,  fragrant, 
nearly  1  in.  across,  in  axillary  fascicles  of  2-6  flowers,  drooping,  on  ped- 
uncles shorter  than,  or  as  long  as  petiole.  Calyx -segments  8,  ovate- 
lanceolate,  acuminate.  Corolla  of  2  circles  of  lobes,  the  inner  consisting 
of  8-10  obovat^oblong  segments,  narrowed  at  base,  alternating  with  twice 
their  number  of  linear-oblong  lobes  of  the  outer  circle,  all  lobes  more  or 
less  dentate  near  the  apex.  Stamens  8,  opposite  to  the  lobes  of  the  inner 
circle ;  anthers  long-«cuminate,  alternating  with  an  equal  number  of  lan- 
ceolate fltaminodes,  which  are  shorter  than  stamens,  and  densely  hirsute 
on  the  back  with  long  stiff  hairs.  Fruit  a  smooth,  ovoid,  1 -seeded  berry, 
yellow  when  ripe,  about  1  in.  long. 

Indigenous  in  the  forests  of  the  Northern  Circars,  Ceylon,  and  the  western 
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Ghats,  as  far  north  as  Kandalla  (Graham,  106).  Cultivated  throughout  India 
and  Burma,  extending  north-west  as  far  as  Delhi,  Lahore,  and  Multan.  Fl. 
March- April  Attains  40-50  ft.,  with  a  short  trunk,  wood  reddish-brown,  cloee- 
and  even-grained,  weight  61  lb.  Value  of  P.  632  (Skinner).  The  tree  is  culti- 
vated on  account  of  its  fragrant  star-shaped  flowers,  which  are  used  for  garlands. 
The  fruit  is  eaten,  and  oil  is  expressed  uom  the  seeds.  The  bark  is  used  medi- 
cinally (Pharm.  Ind.  131). 

Order  XLIX.  EBENACIL9!. 

Trees  or  shrubs,  with  entire,  alternate,  rarely  subopposite  leaves  on  shoit 
petioles,  without  stipules.  Flowers  axillary,  or  from  the  old  wood,  regu- 
lar, usually  dioicous,  the  female  flowers  often  solitary,  the  male  flowers  in 
dusters  or  small  cymes.  Calyx  free,  3-5-lobed,  rarely  with  6  or  7  lobes. 
Corolla  hypogynous,  lobes  as  many  as  those  of  the  calyx,  usually  contorted 
in  the  bud.  Male  flowers :  stamens  inserted  on  tlie  torus,  or  on  the 
coroUa-tube,  generally  near  its  base,  number  indefinite,  or  twice  or  four 
times  the  number  of  calyx-lobes.  Anthers  erect,  linear  or  lanceolate,  2- 
celled,  dehiscing  at  the  sides  longitudinally,  connective  usually  prolonged 
beyond  the  anthers.  Female  flowers  with  or  without  stcuninodes.  Ovaiy 
free,  3-  or  more  ceUed,  with  1  or  2  pendulous  ovules  in  each  celL  Styles 
1-5,  distinct  or  connate  at  the  base.  Fruit  a  berry,  usually  indehisceni 
Seeds  few,  albuminous,  radicle  superior,  cotyledons  foliaceous. — Eoyle  IlL 
261 ;  Wight  HL  ii.  145  ;  W.  P.  Hiem,  A  Monograph  of  Ebenacese  in 
Cambridge  Philos.  Soc.  Trans.  xiL,  1873. 

1.  DIOSFYBOS,  linn. 

Flowers  dioicous.  Calyx  3-7-lobed,  usually  4-5-lobed,  persistent  and 
generally  enlarged  in  fruit.  Ovary  4-1 6 -celled,  generally  with  1  ovule  in 
each  ceU.  Fruit  generally  pulpy,  with  1-10  seeds.  Albumen  cartilag- 
inous, white  and  uniform,  or  more  or  less  ruminated  on  the  outside. 

Leaves  often  opposite ;  albumen  ruminated                          .        1.  2).  MelanoxjfkiL 
Leaves  always  alternate ;  albumen  uniform ;  stamens  1 6. 
Pubescent  or  tomentose  ;  male  flowers  in  short  peduncu- 
late cymes 2.  2).  numtana. 

Pubescent  or  tomentose ;  male  flowers  in  sessile  compact 

fascicles 3.  2).  Ckhroxylon, 

Nearly  glabrous ;  male  flowers  sessile,  2-8  together          .        4.  D,  Lotus. 
Leaves  always  alternate ;   albumen  uniform ;  stamens  40  ; 
leaves  oblong,  coriaceous  shining,  eveigreen;  flowers 
large 5.  D.  En^brffcpUm* 

1.  D.  Melanoxylon,  Boxb.  Cor.  PL  t  46 ;  FL  Ind.  iL  530.— Sans. 
Kenduy  Hnduka,  Yem.  Tend,  Tendu,  iaindu,  kendu,  temru,  dbniis, 
(the  heartwood).     Local  names  :  Tumrl  marray  Gondi ;  Ttmhurnij  Mar. 

A  middle-sized  tree,  branchlets,  young  leaves,  inflorescence  dothed  with 
soft  grey  or  tawny  tomentum.  Leaves  mostly  subopposite,  coriaceous,  3-6 
in.  long,  but  sometimes  much  longer,  to  12  in.  long,  when  full-grown 
glabrous  above,  tomentose  or  pubescent  beneath ;  main  lateral  nerves  6-6 
pair,  often  irregular  and  branching.     Petioles  \'\  in.  long.     Male  flowers 
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tetrainerons,  sessile  or  nearly  sessile,  in  short  pedunculate  3-12-flowered, 
often  drooping  axillary  or  extra-axOlary  cymes,  bracts  subulate,  as  weU 
as  calyx  and  corolla  densely  tomentose.  Stamens  included,  12-16,  free, 
inserted  in  1  circle  on  the  torus.  Female  flowers  solitary,  axillary  or  ex- 
tra-axillary, generaUy  2,  opposite  to  each  other,  larger  than  male  flowers, 
sabseesile,  or  on  short  thick  peduncles.  Calyx-lobes  4  or  5.  Corolla 
somewhat  less  than  twice  the  length  of  calyx,  divided  at  the  top  into 
4-5  short,  cordate,  acute  or  shortly  acuminate  lobes.  Staminodes  8-10  or 
fewer,  sometimes  connate  in  pairs,  at  the  base  or  higher  up.  Styles  2  or 
3,  bifid,  ovary  densely  hairy,  4-8-celled,  1  ovule  in  each  cell.  Fruit  yel- 
low when  ripe,  ovoid  or  globose,  1-1^  in.  across,  supported  by  the  flat 
spreading  calyx-lobes,  with  undulating,  often  reflexed  edges.  Pulp  yel- 
low, soft,  sweet,  slightly  astringent.  Seeds  4-8,  compressed,  oblong,  the 
back  carved,  shining,  brown,  often  marked  with  bands  across.  Albumen 
nuninated. 

Under  this  species  I  unite  Z>.  Tupru,  Buchanan;  Hiem,  Ebenaceae,  158; 
and  D,  Mdanoxylony  Eoxb.  ibid.  159,  comprising  D.  exscidptay  Hamilton 
in  Trans.  Linn.  Soc.  xv.  110  (Z>.  TuprUy  ib.  Ill),  which  is  described  with 
3-4-flow6red  male  peduncles,  female  flowers  4-5-merous,  with  6  staminodia; 
D.  iomeniosa,  Eoxb.  FL  Ind.  ii.  532,  Wight  Ic.  t.  182,  183  {D.  exsctdpta, 
Bedd.  FL  Sylv.  t  66),  with  3-flowered  male  peduncles,  female  flowers 
pentamerous,  without  staminodia.  Whether  D.  Wighttana,  Wall ;  Bedd. 
FL  Sylv.  t  67,  should  also  be  referred  here  as  done  by  Hiern  (under 
Melanoxylon),  I  do  not  venture  to  decide.  The  figure  shows  numerous 
male  flowers,  pentamerous  female  flowers  with  a  5-winged  calyx  and  10 
staminodia. 

Oommon  in  the  dry  deciduous  forests  of  the  plains  and  lower  hiUs,  excepting 
the  arid  region  and  the  noitherD  part  of  the  Fanjab.  In  the  sub-Himalayan 
tract  the  Ravi  is  its  north-western  limit.  In  Ralputana  I  have  not  found  it 
north-east  of  Humiigarh  on  the  Bunass  river.  The  leaves  are  shed  in  March- 
April,  about  the  time  that  the  fruit  ripens  ;  they  are  renewed  eoon  afterwards, 
the  flowers  appearing  with  the  youn^  leaves^  Coppices  well,  throws  out  root- 
suckers,  and  la  very  tenacious,  so  that  it  often  is  the  last  of  the  forest-trees  which 
disappear  on  land  cleared  for  cultivation  (R.  Thompson).  Attains  30-50  ft, 
and  6  ft.  girth.  Bark  ^  in.  thick  or  more,  dark  grey,  or  blackish,  rough,  with 
numerous  transverse  and  longitudinal  cracks  and  furrows,  exfoliating  in  oblong 
scales.  Inner  bark  red.  Wood  whitish,  with  a  red  tinge,  tough  and  fairly  dur- 
able, used  for  building,  shoulder-poles,  and  shafts  of  carriages.  The  centre  of 
old  trees  generally  consiBts  of  an  inegularlv-shaped  mass  of  jet-black  ebony 
(cUmuSf  hMi),  larger  or  smaller  according  to  the  age  of  the  tree  and  other  circum- 
stances, and  often  with  irregular  projections.  Trees,  before  felling,  are  generally 
tested  bv  boring  into  the  wood  to  see  whether  the  ebon^  in  the  centre  is  suffi- 
eientiy  laige.  In  large  trees  the  ebony  often  attains  a  diam.  of  12-18  in.  Ac- 
eoiding  to  the  experiments  available,  the  specific  gravity  of  the  ebony  produced 
by  this  tree  fluctuates  between  1.080  (Fowke),  and  1.362  (Centr.  Prov.  Lost).  On 
an  average  it  may  be  said  that  the  cub.  ft.  weighs  75  to  80  lb.  The  value  of 
P.  has  Men  found  1180  (Skinner),  862  (Cunnin£;ham,  Gwalior  wood),  and  756 
(Fowke).  Kyd  and  R.  Thompson  found  the  weignt  of  (probably)  the  outer  wood 
49.5  and  49.6  per.  cub.  ft,  and  from  Kyd's  experiments  the  value  of  P.  of  this 
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wood  appears  to  be  547.  The  fruit  is  eatable,  has  a  pleasant  taste,  and  affords 
an  agreeable  refreshment  during  the  hot  season  in  the  dry  leafless  forests  of  the 
Satpura  range.  Forsyth  (Highlands  of  Central  India,  463)  mentions  a  cultivated 
variety  without  stones. 

The  best  Indian  ebony  is  the  produce  of  D,  Ebenum,  Eoenig ;  Hiem,  L  c  208 ; 
Thwaites,  Enum.  PI.  Zeyl.  180  ;  Bedd.  FL  Sylv.  t.  66;  a  large  tree  of  South  India 
and  Ceylon,  with  glabrous,  shining  leaves,  anthers  16-32  on  8  filaments,  each 
filament  divided  into  2-4  antheriferous  branches,  albumen  not  ruminated. 

D.miamta,  Thwaites  Enuin  PL  ZeyL  179  ;  Hiem,  1.  c.  174 ;  Bedd.  Ic  PL 
Ind.  Or.  1. 128 ;  a  large  tree  of  Ceylon,  furmshes  the  most  valuable  of  the  timber 
known  as  CalamanOeTy  a  beautiful  wood  for  ornamental  cabinet-work,  with 
alternate  bands  of  brown  and  black,  caused  probably  by  the  irregular  ramifica- 
tions of  the  darker-coloured  heartwood. 

2.  D.  montaiuk,  Roxb.  Cor.  PL  t.  48 ;  FL  Ind.  ii.  538 ;  Wight  Ic.  t 
1225.— Syn.  D.  cardifoliay  Roxb.  Cor.  PL  t.  50;  Fl.  Ind.  538;  D.  Ooindu, 
Dalz.  Bombay  Fl.  141 ;  D,  WdLdemarii,  Klotzsch  in  Beise  Piinz  Wald. 
t.  55.  Yem.  Hirek,  keindu,  temruj  pasendu,  Pb. ;  Tendu,  dasdtmdu, 
loTidri,  N.W.P.;  Bistend,  Oudh;  Makar  tendi^  Banda;  Pasend,  Bhurtpur; 
TemrUf  Meywar  ;  Ambia,  Banswara  ;  Hddru,  Panch  Mahals  ;  Kanekan, 
kadal  (Forsyth),  Pattewar,  patwan  (B.  Thompson),  C.P. 

A  moderate-sized  tree,  pubescent  or  tomentose,  rarely  glabiate,  often 
armed  with  spinescent  branchlets.  Leaves  always  alternate,  varying  in 
shape,  oblong  linear-oblong  elliptic-  or  obovate-oblong,  from  a  round^  or 
cordate  base,  acuminate,  3-6  in.  long,  with  4-8  main  lateral  nerves  on 
either  side  of  midrib,  and  several  smaller  intermediate  ones ;  petiole  less 
than  \  in.  long.  M^e  flowers  2-6,  sometimes  more,  in  pedunculate,  axil- 
lary or  extra- axillary'*bzacteate  cymes,  peduncle  somewhat  longer  than 
petiole.  Calyx  deeply  4-cleft,  lobes  ovate,  obtuse,  pubescent  or  glabrous 
and  ciliate  at  the  edges.  Corolla  urceolate  with  4  short  lobes.  Stamens 
16,  glabrous,  in  two  series,  the  8  inner  shorter,  opposite  to  the  outer 
stamens,  and  connate  with  them  at  the  base ;  anthers  longer  than  fila- 
ments, more  or  less  cuspidate,  somewhat  exserted.  Female  flowers  solitary, 
axillary,  larger  than  male  flowers,  nodding,  pedicels  as  long  as,  or  some- 
what longer  than  petiole,  with  2  small  bracts  at  the  apex.  Calyx  deeply 
4-cleft,  lobes  ovate,  pubescent  or  glabrous.  Staminodes  4,  8,  or  12,  in 
one  series.  Ovary  glabrous,  8-celled,  1  ovule  in  each  cell.  Fruit  globose, 
\-\\  in.  diam.,  supported  by  the  enlarged  leathery  calyx.  Seeds  2-8, 
albumen  not  ruminated. 

Common,  but  not  gregarious,  in  most  parts  of  India,  exceptii^  Sindh  and  the 
northern  part  of  the  ranjab.  In  the  sub-Himalayan  tract  tne  Kavi  is  its  north- 
western bmit.  It  is  found  in  Harriana,  in  the  plains  to  the  west  of  Delhi,  in 
the  public  forest  (Ghunna)  near  Bhurtpur,  and  m  the  Gangrar  forest  between 
Humirpur  and  Chitor  (Meywar).  Planted  in  Central  Sindh  (J.  L.  S.)  Leaves 
renewed  Feb.-March ;  fl.  March-May ;  the  fruit  ripens  in  the  ensning  cold 
season. 

Qenerally  20-30,  occasionally  50  ft.  hi^h,  witli  an  erect,  not  very  straight, 
omewhat  angular  trunk.    Girth  3-4,  at  times  5  ft ;  branches  lax,  wide-spr^- 
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ing,  branchlets  drooping.  Bark  ^  in.  thick,  dark  grev  to  rusty  brown,  smooth, 
rough  in  old  trees  from  exfoliating  scales.  Inner  bark  woody,  not  fibrous,  light 
yellow,  tumins  orange,  astringent.  Wood  beautifully  variegated  with  black  and 
white  streaks,  hard  and  durable,  a  beautiful  furniture-wood.  Twigs  and  leaves 
lopped  for  fodder  in  Oudh.  The  fruit  has  an  unpleasant  smell,  a  bitter  taste, 
ana  a  viscid  bitter  pulp ;  it  is  not  eaten. 

D,  kmcecefdioy  Roxb.  FL  Ind.  ii.  537,  Hiem,  1.  c.  213,  is  a  moderate-sized 
tree,  with  coriaceous,  oblong  or  lanceolate,  acuminate  leaves,  narrowed  at  the 
base,  male  flowers  fascicled  m  short  cymes,  corolla  tubular,  and  tomentose  sub- 
globoae'firuit  1  in.  long,  Eastern  Bengal,  noted  by  Madden,  1.  c.  378  (vem.  Ar- 
ama)f  from  the  Kota  Doon  in  Eamaon,  which  requires  confirmation. 

3.  D.  OWoroxylon,  Roxb.  Cor.  PL  t  49  ;  Fl.  Ind.  il  538.— Syn.  D. 
(xgntulaia,  Wight  Ic.  t.  1224,  1588  (bis). .   Vem.  Ninai,  Surat,  Nasik. 

A  tree  or  large  shrub,  with  deeply-cracked  bark ;  tomentose,  sometimes 
anned  with  spinescent  branchlets.  Leaves  alternate,  1-2  in.  long,  elliptic 
obovate-  or  elliptic-oblong,  pubescent  above,  with  rust-coloured  tomentum 
beneath.  Flowers  white,  tetramerous,  the  male  subsessile,  in  compact, 
sessile  axillary  fascicles  of  6-10  flowers ;  bracts  ovate.  Calyx  nearly  to  the 
base  4-cleft,  lobes  rounded,  acute,  strigose  outside  with  stiff  hairs.  Corolla 
glabrous,  except  4  lines  of  hairs  outside.  Stamens  16,  glabrous,  in  2  rows, 
file  inner  smaUer,  inserted  on  the  base  of  the  corolla,  anthers  broad-oblong 
or  ovate-oblong,  as  long  as  filaments.  Female  flowers  solitary,  sessile  or 
mbeessile.  Calyx  strigose  outside,  corolla  glabrous,  ciliate  with  long  stiff 
bairs  at  the  edges  of  lobes.  Staminodes  7-9,  glabrous.  Ovary  glabrous, 
8-celled,  1  ovule  in  each  ceU.  Styles  4.  Fruit  globose,  ^  in.  diam.,  eat- 
able.   Seeds  2-3,  albumen  uniform. 

South  India,  as  far  as  Orissa  on  the  east,  and  Guzerat  on  the  west  coast.  FL 
Jime.    Wood  yellow,  hard  and  durable. 

4.  D.  Lotus,  Linn.^Tab.  XXXVL^Vem.  Amlok,  amluk,  maZuk 
(the  male  tree  Gw(iliddr\  Pb. 

A  middle-sized  tree,  neatly  glabrous,  young  branchlets  and  under  side 
of  young  leaves  only  strigose  with  scattered  hairs.  Leaves  alternate,  3-6 
in.  long,  ovate-  or  elliptic-oblong,  acuminate ;  main  lateral  nerves  6-8  pair, 
petioles  \  in.  long.  Flowers  tetramerous,  rarely  pentamerous.  Calyx  half- 
way down  4-lobed,  lobes  obtuse,  ciliate.  Corolla  glabrous,  lobes  obtuse, 
ciliate  at  the  edges.  Male  flowers  nearly  sessile,  in  small  axillary  or 
extra-axillary  sessile  clusters  of  2-3  flowers.  Stamens  16,  in  2  series,  fila- 
ments short ;  anthers  lanceolate,  cuspidate,  hispid  along  the  connective  on 
both  faces.  Female  flowers  solitary,  nearly  sessile,  staminodes  8,  in  1 
aeries,  hairy.  Ovaiy  glabrous,  hairy  near  apex  only,  8-celled ;  styles  4. 
Frdt  dark  purple  or  blackish  when  ripe,  shining,  glaucous  with  bluish 
bloom,  globose  or  ovoid,  ^-|  in.  diam.,  supported  by  the  enlarged,  coria- 
ceous, flat  spreading  calyx.     Seed  compressed,  albumen  uniform. 

Wild,  not  uncommon  in  the  western  part  of  the  Jhelam  basin  from  the 
western  end  of  the  Kashmir  valley  at  Baramula,  to  the  Indus  at  2500-6000  ft. 
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More  abundant  trans- Indus,  in  Swat  and  other  districts  north  of  the  Peshawar 
valley,  N.E.  Afghanistan,  Beluchistan,  wild  and  cultivated*  Three  trees  (pro- 
bably brought  by  Fakirs)  at  Ja^tsukh  in  Eullu  (6000  ft.)  called  Bisgahri  pdia, 
the  largest  12  fL  girth.  Outside  India  in  Ajsia  Minor,  Persia,  the  Caacasus, 
China  and  Japa^i.  Naturalised  in  South  Europe.  Hardy  in  England.  The 
leaves  turn  yellow  in  autumn,  and  are  shed  about  the  end  of  the  year,  the  new 
leaves  coming  out  in  spring.  FL  April-May  ;  fr.  June-Aug.  Qrowth  slow,  10 
rings  per  in.  radius.  30-40  fL  hijgh  in  India,  with  a  massive  straight  trunk, 
generally  under  6  ft.  girth.  Foliage  bright  green.  Bark  1  in.  thick,  dark 
Drown  or  black,  tesselated  by  cracki^  somewhat  resembling  that  of  Reptonia 
buxifolia.  The  fruit  is  sweetish,  and  much  prized  by  the  Afghan  trib^  who 
eat  it  fresh  or  dried,  plain  or  with  rice,  and  use  it  in  sherbets.  The  LoiuM  of 
ancient  writers  is  not  this  tree,  but  probably  Zizyph/ua  Lotus,  p.  89. 

5.  D.  Embryoptezis,  Persoon;  Bedd.  FL  Sylv.  t  69. — Syn.  Embryop- 
teris  glutini/era,  Eoxb.  Cor.  PL  t.  70  ;  Wight  Ic  t  843,  844.  D.  gluH- 
nosa,  Koenig ;  Eoxb.  FL  Ind.  ii  533.  Vem.  Gab,  Bang.,  N.W.P.;  Kiisi, 
Banda. 

A  middle-sized  tree ;  almost  glabrous,  youngest  leaves  only  silky  with 
adpressed  hairs.  Leaves  alternate,  distichous,  coriaceous,  smooth,  shin- 
ing, oblong,  5-8  in.  long,  on  thick  wrinkled  petioles  less  than  |  in.  long. 
Flowers  white  or  cream-coloured,  scented,  tetramerous.  Male  flowers  in 
small  axillaiy  drooping  pedunculate  cymes  of  3-6  flowers.  Stamens  40 ; 
anthers  linear,  somewhat  hairy,  filaments  shorter  than  anthers,  2  and  2 
connate  nearly  to  the  anther,  inserted  at  the  base  of  the  coroUa-tube. 
Female  flowers  large,  solitary,  axillary,  drooping,  on  short  pedicels.  Sta- 
minodes  2-4.  Ovary  hairy;  styles  4-6,  with  broad,  pectinate  stigmas. 
Fruit  globose,  supported  by  the  enlarged  calyx-lobes,  covered  with  rusty- 
coloured,  mealy  tomentum,  glabrous  at  last,  greyish  yellow  when  ripe, 
1^-2  in.  diam. ;  seeds  5-8,  embedded  in  a  viscid  glutinous  pulp. 

South  India.  Common  on  the  western  coast,  particidarly  along  backwaten 
(Bedd.),  Ceylon,  Burma,  Bengal,  Banda.  In  the  sub-Himalayan  tract,  extends 
to  the  Jumna,  ascending  to  2500  ft  Also  in  Siam  and  Java.  Ehreigreen,  fl. 
March-May  ;  fr.  Dec.  Growth  moderate,  7-8  rings  per  in.  radius.  Attains  30- 
35  ft.,  with  an  erect  trunk,  not  always  straight,  4  fL  girth,  spreading  branches, 
forming  an  open  oval  crown.  Bark  ^  in.  thick,  black,  generally  with  a  tliin, 
whitish  or  rust-coloured  scaly  pellicle.  Wood  pinkish  grey  or  light  brown,  wi^ 
dark  patches,  used  for  building,  and  in  Ceylon  for  masts  and  yards.  The  fnit 
contams  much  tannin  ;  an  infusion  of  it  is  used  to  steep  fishing  nets  and  lineSf 
to  make  them  more  durable.  The  viscid  pulp  of  the  ripe  fruit  is  used  as  gum, 
in  bookbindinj^,  and  in  place  of  tar,  for  paying  the  seams  of  fiqhing-boats.  The 
extract  of  the  fruit  is  an  excellent  astnngent  ^Pharm.  Ind.  132).  Oil  ex- 
tracted from  the  seeds  by  boiling,  as  well  as  the  Dark,  and  leaves  are  used  in 
native  medicine. 

Order  L.   STTBAGE2B. 

Trees  or  shrubs,  with  alternate  simple  exstipulate  leaves.  FIowot 
regular.  Calyx-tube  usually  more  or  less  adnate  to  the  oyaiy,  limb  5-, 
rarely  4-Iobed.     Corolla  perigynons,  regular,  deeply  divided  into  as  many 
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lobes  as  the  calyx,  or  rarely  twice  as  many,  imbricate  or  valvate  in  the 
bad.  Stamens  usually  indefinite,  epipetalous,  attached  in  one  or  more 
series  to  the  corolla-tube.  Ovary  more  or  less  inferior,  2-5-celled,  with 
2  or  more  ovules  in  each  cell ;  style  undivided ;  stigma  capitate,  entire 
or  lobed.  Fruit  generally  indehiscent.  Seed  usually  1,  the  embryo  in 
the  axis  of  a  fleshy  albumen.— Boyle  III  260  ;  Wight  IlL  ii  149. 

1.  SYMPLOCOS,  Linn. 

Trees  or  shrubs  with  yellow,  white,  rarely  pink  flowers.  T-icaves  often 
turning  yellow  in  drying.  Calyx  54obed,  lobes  generaUy  ciliate.  Corolla- 
lobes  imbricate  in  the  bud,  the  petals  sometimes  almost  free.  Stamens 
more  than  twice  the  number  of  coroUa-lobes.  Fruit  a  berry  crowned  by 
the  calyx-lobes.     Cotyledons  shorter  than  radicle. 

Flowers  pedicellate ;  pedicels  as  lonff  as,  or  longer  than 
ctAjx ;  leaves  membranons  or  snocoriaceons. 
flowers  in  tenninal  panicles ;  fruit  ovoid,  or  nearly 

globose 1,  S.  crcUcBffoides. 

FlowcTB   in  short  lateral  racemes  mostly  below  the 

leaves,  on  the  previous  year's  wood ;  fruit  ovoid  2.  S,  ramosiaelma. 

Flowers  sessile  or  nearly  sessile;  in  compound  axillary 
spikes ;  leaves  coriaceous. 
Fruit  pitcher-shaped ;  calyx  and  ovary  glabrous  .  8.  jS^.  gpicata. 

Fruit  ovoid  or  cylindrical ;  calyx  ciliate,  ovary  hairy    .        4.  8.  raeemosa. 

1.  8.  cratogoides,  Hamilton;  Don  Prod.  Fl.  Nepal  145. — Syn.  S. 
paniculatay  Wall. ;  Lodhra  cratasgoide^y  Decaisne  in  Jacq.  Voy.  Bot.  t. 
110.  Yem.  Lu^  Idudar,  Iqf,  losli,  Pb. ;  Lodh^  Elamaon;  Ludhy  Jaunsar 
Bawar. 

A  large  shrub  or  moderate-sized  tree,  young  shoots  and  leaves  pilose. 
Leaves  membranous,  elliptic  or  ovate,  acuminate,  2-4  in.  long,  sharply  ser- 
rate, on  short  petioles,  turning  yellow  in  drying.  Flowers  fragrant,  snow- 
white,  in  cymose  corymbs  forming  terminal  panicles,  pedicels  slender, 
as  long  as  flowers,  bracts  linear  caducous.  Calyx  turbinate,  tube 
glabrous,  lobes  rounded,  ciliate.  Corolla  5-cleft  nearly  to  the  base. 
Stamens  numerous,  filaments  filiform,  connate  in  5  bundles.  Ovary  2- 
celled ;  stigma  capitate,  papillose.  Fruit  ovoid  or  nearly  globose,  ^  in. 
long,  crowned  with  the  remains  of  calyx-limb,  l-seeded,  embryo  curved, 
cylmdricaL 

Himalaya  3000-8000  ft.,  from  near  the  Indus  to  Assam.  Scarce  near  its 
north-west  limit.  Eaaia  hills.  The  new  foliage  appears  in  May,  and  soon 
afterwards  the  tree  is  covered  with  a  profusion  of  snow-white  blossoms,  which 
scent  the  air  to  some  distance,  and  turn  yellow  in  drying.  Fr.  Jiily-Oct 
Attains  30  ft.,  with  a  straight  trunk  3-4  ft  girth.  Young  bark  cinereous  with 
large  lenticels.  Old  bark  grey,  brownish,  or  dark  bluish,  rough.  Wood  white. 
hard,  durable,  has  been  recommended  for  turning.  A  yellow  dye  is  extracted 
from  leaves  and  bark,  which  is  used  to  mix  with  madder. 

2.  8.  ramoslBBiiiia,  Wall  3  DC.  Prodr.  viiL  257. — ^Vem.  Lodh. 

A  small  glabrous  tree.    Leaves  membranous,  4-6  in.  long,  lanceolate, 


300  L.  STTRACEiB.  [S^fmplocos, 

or  elliptic-lanceolate,  long-acaminate,  crenate,  or  with  small  sharp  glandu- 
lar teeth,  petioles  ^  in.  long;  main  lateral  nerves  6-8  pair,  prominent 
below,  joined  by  reticulate  veins  and  distinct  intramaiginal  nerves. 
Flowers  on  pedicels  as  long  as  calyx,  in  short  axillaiy  and  extra-axillaiy 
racemes  not  exceeding  1^  in.  in  length,  racemes  generally  on  the  previons 
year's  wood,  below  the  leaves ;  bracts  ovate,  ciliate,  deciduous,  2  at  ihe 
base  of  calyx,  and  1  at  the  base  of  each  pedicel  Calyx  pubescent 
Stamens  indefinite ;  filaments  flat,  anthers  didymous.  Ovary  3-ceUed. 
Berries  ovoid,  ^  in.  long,  on  short  pedicels,  1-4  together  in  short  racemes. 

Himalaya,  ascending  to  7500  ft.,  from  the  Jumna  to  Bhutan,  Kasia  hills.  FL 
April-June;  fr.  July,  Aug.  Bairk  dark-red  brown,  with  close  longitudinal 
wrinkles.  Wood  grevish  or  reddish  white,  close-grained,  hard  and  strong.  In 
Sikkim  the  yellow  nlxworm  is  raised  on  its  leaves. 

3.  8.  spicata,  Eoxb.  FL  Ind.  ii.  541.— Yem.  Lodh  (seeds  Bholia\ 
Kamaon  (Madden,  Joum.  As.  Soc.  xviL  part  L  p.  570). 

A  middle-sized  tree ;  glabrous,  inflorescence  only  pubescent.  Leaves 
coriaceous,  elliptic  -  oblong,  serrulate,  3-6  in.  long,  on  short  petioles. 
Flowers  white,  turning  ycdlow  when  dry,  sessile  or  subsessile,  in  axillary, 
compressed,  shortly  pedunculate  or  sessile  flower-spikes,  1-3  in.  long,  eadi 
flower  supported  by  3  ovate  pubescent  bracts.  Calyx  and  ovary  glabrous. 
Drupes  dry,  3-12,  sessile,  ovoid  or  nearly  globose,  contracted  at  the  top 
below  the  persistent  calyx,  olive-coloured,  12-ribbed,  about  the  size  of  a 
pea,  enclosing  a  hard  1 -seeded  nut;  peduncles  1-3  in.  long. 

Common  along  the  Western  Ghats  and  the  mountains  in  the  vicinity  of  tbe 
Ghats,  ascending  to  7000  ft.  Burma,  Easia  hiUs,  Assam,  Sikkim.  Outside 
India  this  tree  is  found  in  the  Indian  Archipelago,  China,  Queensland,  and  New 
South  Wales.  Fl.  Sep.-Dec.  The  nuts,  which  resemble  a  small  fluted  pitcher 
(Boxb.),  are  strung  like  beads  and  hung  round  the  necks  of  children  to  prevent 
eviL 

In  Herb.  Eew  and  Herb.  Univ.  Edinb.  are  specimens  collected  hj  Madden 
in  Eastern  Kamaon  at  4500  ft.,  which  may  perhaps  belong  to  this  species, 
with  elliptic-oblong,  serrate,  pubescent,  membranous  leaves  6  in.  long,  flowers 
sessile,  calyx  pubescent,  ovaiv  glabrous,  in  paniculate,  axillary  spikes  \  the 
length  of  leaf,  the  lateral  spites  inserted  near  the  base.  They  have  been  re- 
feircd  to  S.  polt/stachya,  WalL,  which  is  very  near,  if  not  identical  witii  S* 
spicata, 

4.  S.  racemosa,  Boxb.  Fl.  Ind.  ii  539. — Sans.  Lodhra^  aavara  lodkra, 
Vem.  Lodh,  Beng. 

A  small  tree,  glabrous,  only  inflorescence  pubescent  Leaves  coriaceous, 
elliptic-oblong,  serrulate,  3-6  in.  long,  on  short  petioles.  Flowers  yellow, 
fragrant,  nearly  sessile,  on  short  axillary  compound  spikes  1-2  in.  long^ 
each  flower  supported  by  3  ovate  pubescent  bracts.  Calyx-lobes  obtuse, 
ciliate.  Filaments  numerous,  as  long  as  the  spreading  corolla,  inserted 
near  its  base ;  anthers  didymous.  Ovary  hairy,  3-celled.  Fruit  oblong 
or  cylindric,  more  or  less  distinctly  ribbed,  often  slightly  curved,  nearly 
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\  in.  long,  purple  when  ripe,  enclosing  a  hard  1-3-celled  nut,  with  1  or  2 


Bnrdwan,  Midnapur,  Kasia  hills,  Sikkim,  Nepal,  Weetem  Ghats.  Attains 
20  ft.  Bark  rough,  spongy,  grey.   Fl.  Oct-Deft. ;  fr.  May.    Bark  used  in  dyeing. 

There  is  a  tree  in  the  Babar  of  Kamaon  and  in  the  hill  forests  of  Gonda  and 
Baraich  (R.  Thompson),  which  has  been  referred  to  tS.  ffamUtantana,  Wall. 
It  is  closely  allied  to  o.  racemosa,  but  differs  by  longer  flower-spikes,  and  the 
fnut  distinctly  ribbed  and  crowned  by  broad  membranous  calyx  -  lobes.  S, 
nenota,  A.  DC. ;  Wight  Ic.  1. 1235  ;  a  large  tree  on  the  Nilgiris,  is  near  to  S. 
raeemo8(U 

Order  LL  0LEINE2B. 

Trees  or  shmbs ;  leaves  opposite,  rarely  alternate,  entire  or  pinnate.  "No 
stipules.  Flowers  regular,  generally  in  azillary  or  terminal  cymose 
panicles.  Calyx  free,  usually  small,  the  limb  of  4,  5,  or  more  teeth  or 
lobes,  sometimes  truncate.  Corolla  gamopetalous,  with  4,  5,  or  more  lobes, 
sometimes  divided  to  the  base,  or  wanting.  Stamens  2,  adnate  to  the 
corolla,  alternating  with  the  carpels ;  anthers  2-celled,  opening  in  longi- 
tudinal slits ;  filaments  usually  short.  Ovary  superior,  2-celled,  with  2, 
laiely  1,  3,  or  4  ovules  in  each  celL  Fruit  succulent  or  dry,  seeds  with 
or  without  albumen,  embryo  straight. — Eoyle  IlL  266,  267  (Jasminece), 
Wight  IlLiL  151,  157. 

Fraitlan  indehiscent,  winged  samaia ;  leaves  imparipinnate  1.  Fbaxinus. 

Frait  a  capsule,  dehiscing  locolicidally,  the  yalves  septiferous. 
Leaves  imparipinnate  ;  capsule  woodv ;  no  albumen    .        .        2.  Sohbebeba. 
-Leaves  simple  or  pinnatind ;  capsule  coriaceous ;  albumen 

fleshy 8.  Stbinga. 

Froit  a  drape,  with  a  bony  or  coriaceous  putamen ;  albumen 

fleshy ;  corolla  rotate ;  leaves  simple,  coriaceous       .        .        4.  Olea. 
Fruit  a  berry  ;  albumen  fleshy  or  cartilaginous ;  corolla -tube 

short ;  leaves  simple 5.  Ligustkum. 

Fruit  a  2-lobed  berry,  1  lobe  sometimes  wanting ;  seeds  with- 
out albumen ;  leaves  unifoliolate  or  imparipinnate ;  corolla- 
tube  cylindrical 6.  Jasicinum. 

Fmit  flat,  capsular,  separating  when  ripe  into  2  flat  1-seeded 

cells;  leaves  simple 7.  Nyotantubs. 

The  two  principal  sub-Orders  of  this  Family,  often  regarded  as  distinct  Orders, 
are  JasmmecBy  with  imbricate  corolla-lobes,  and  ezalbuminous  seeds  {Joiminum 
Nydanthes)  ;  and  Oleineae,  with  corolla  valvate,  or  wanting,  and  albuminous 
seeds  (FraxinvSy  SyringOy  Olea,  Li^usirum).  Olea  fraffrans,  however,  and 
other  species  of  that  genus,  have  an  imbricate  coroUa.  Schrebera  is  somewhat 
anomalous,  often  associated  with  BigwyniacecBy  but  in  some  respects  closely 
allied  to  Sfyringa, 

1.  ERAXINUS,  Toumef. 

Trees  or  shrubs,  with  opposite,  imparipinnate  leave&  Flowers  in  ra- 
cemes or  panicles,  polygamous  or  dioicous.  Calyx  4-dentate,  4-cleft,  or 
-wanting.  Petals  4  (Section  Ormuijy  generally  cohering  at  the  base  in  pairs, 
or  wanting  (Section  Fraxiruister).    Stigma  bifid.    Fruit  (samara)  indehis- 
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cent,  winged  at  the  top,  1-  or  2-celled,  1-  or  2-8eeded.    Seed  with  a  fleshj 
or  somewhat  homy  albumen  and  a  cylindrical  embryo,  radicle  superior. 

Lateral  leaflets  petlololate ;  flowers  and  fruit  in  laif;e  tenninal 

panicles ;  samara  supported  by  the  persistent  calyx         .    1.  F,  fioribwda. 

Lateral  leaflets  sessile ;  fruit  in  short  latend  racemes ;  no  trace 

of  calyx  at  the  base  of  samara 2,  F,  esxeUor. 

Lateral  leaflets  subsessile ;  fruit  in  numerous  short  lateral 
umbelllform  clusters ;  samara  supported  by  the  persistent 
calyx Z.  F,  Moorercftiam. 

1.  P.  floribnnda,  WalL— Tab.  XXXVII.— Roxb.  FL  Ind.,  ed.  Carey, 
i.  150 ;  PL  As.  Ear.  t  277.— Vera  Bandrish,  Afg. ;  Sum,  sumb,  simm, 
shun,  hum,  hamu,  Pb. ;  Angan,  angou,  dahkuri,  N.W.P. ;  Kangu,  iahani, 
NepaL 

A  large  tree,  with  compressed  branchlets.  Leaflets  opposite,  34  pair, 
petiolulate,  ovate-oblong,  long-fusominate,  serrate,  serratnreB  often  falcate, 
4-6  in.  long,  glabrous  above,  pilose  along  nerves  beneath ;  main  lateial 
nerves  prominent,  10-15  pair,  often  branching,  joined  by  promioeni 
reticulate  veins.  Flowers  white,  often  bisexua]^  inodorous,  on  slender 
pedicels  as  long  as  flowers,  in  large  compound  terminal  panides,  the 
lower  branches  in  the  axils  of  pinnate  or  linear  floral  leaves.  Calyx  4- 
dentate,  teeth  sometimes  short  Petals  4,  oblong,  narrowed  at  both  ends, 
2-3  times  the  length  of  calyx.  Stamens  longer  than  petals.  Sannn 
oblanceolate,  1-1^  in.  long,  acute,  narrowed  below,  seed-part  cylindrical 
or  four-sided,  supported  by  the  persistent  and  somewhat  enlarged  calyx- 
Style  not  persistent 

Afghanistan,  wild  and  cultivated,  Kandahar,  Beluchistan,  trans-Indus  tern- 
tory,  on  the  east  flank  of  the  Suliman  range.  Himalaya,  not  common,  oeca- 
sionally  planted  from  the  Indus  to  Sikkim,  between  5000-8500  [fi,  in  Sikkim 
ascending  to  1 1,000  ft  Found  locally  in  groups  in  shady  parts  of  mixed  forests. 
Leafless  during  part  of  winter.  Fl.  at  various  times,  usually  April-May ;  finiit 
ripens  Ang.-Sept  Growth  moderate,  8  rings  per  in,,  WalL  A  tree  30  yean 
old,  40  ft  nigh,  and  4  ft  girth,  Stewart    Hardy  in  England. 

The  finest  specimens  in  the  N.W.  Himalaya  are  those  planted  near  villages 
and  temples  on  the  Chenab,  some  of  which  are  exceedingly  handsome  laige 
trees,  120  ft  high,  with  a  thick-based,  erect,  tall  trunk,  attamin^  a  girth  of  \% 
at  times  16  ft  Bark  cinereous,  smooth,  but  with  deep  lon^tudmal  cracks  voA 
transverse  furrows.  Wood  similar  to  English  ash,  tougn  and  hard,  valiw^ 
much  for  ploughs,  jampan-poles,  and  in  Kashmir  reckoned  the  best  wood  m 
oars.    Coral-shaped  galls  not  uncommon  on  the  branches. 

Closely  allied  to  this  species  is  the  Manna  Ash  of  the  Mediterranean  i^<in, 
F.  Ornus,  Linn,  Italian :  AvomieUo  {Omdlo,  Calabria ;  Frasdnu  di  ^^''JJJ' 
muddia,  mdddia,  Sicily).  The  diflerence  consists  in  long  linear  calyx-loo^ 
linear  petals,  many  times  longer  than  calyx,  the  samara  not  uarrowM  at  the 
base,  and  often  terminated  by  the  base  of  the  x>ersistent  style.  The  leaflets  abo 
are  shorter  and  not  long-acuminate,  but  vary  in  shape  exceedingly,  froiu  dv- 
rowly  lanceolate  to  almost  orbicular.  This  variabiuty  has  mven  rise  to  the 
erroneous  supposition  of  two  species  or  varieties,  F,  Ornus  andF.  rotuw^f^ 
Manna  is  the  sweet  concrete  juice,  which  exudes  from  cuts  made  in  the  baA 
Small  sticks  are  inserted  in  the  wounds,  round  which  the  manna  congeala  like 
stalactites,  and  that  which  runs  down  to  the  roots  is  gathered  on  tiles  or  half-diy 
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cactus  leaves.  The  gathering  of  the  produce  b^;in8  when  the  stems  have  a  thick- 
ness of  at  least  3  inciies.  The  cuts  are  nearlv  horizontal,  1^-2  in.  long,  and  1  in. . 
apart  One  cut  is  made  daily,  beginning  at  the  base  of  the  tree,  the  next  directly 
aoove  the  first,  and  so  on,  while  dry  weather  lasts.  In  wet  weather,  or  when 
the  sirocco  blows,  the  manna  dissolves  and  cannot  be  collected.  The  best  time 
for  notching  is  July  and  August,  and  the  weather  most  favourable  to  produce 
is  that  in  wnidi  there  are  st^y  north  and  north-west  winds,  dry  air,  moderate 
heats  and  calm  nights.  In  the  second  year  the  cuts  are  made  in  the  untouched 
part  of  the  stem,  and  when  after  somevears  the  tree  has  been  all  cut  round,  it 
IS  exhausted,  and  should  be  felled.  The  trees  are  replaced  by  coppice-shoots 
from  the  stool,  and  by  planting.  This  Ib  the  procedure  in  Sicuy,  as  described 
by  Dr  Gleghom  in  Trans.  Bot.  Soc.  Edinb.  vol  x.  1870,  p.  132. 

F,  retuaOj  Champ,  of  China,  is  also  near  to  F.  florHmnda,  but  the  calyx  is 
laiger  and  truncate,  and  the  samara  is  always  emarginate. 

2.  P.  ezceUor,  Linn. ;  Hook.  Stud.  FL  238. — Vern.  iSSm,  hum,  Pb. 

A  large  glabioaB  tree.  Leaflets  3-5  in.  long,  l|^-2  in.  broad,  2-4  pair, 
elliptic,  or  elliptic-oblong,  acuminate,  serrate,  membranous,  the  terminal 
petiolulate,  the  lateral  sessile  or  subsessile,  with  grey  or  tawny  floccose 
pubescence  underneath  along  the  midrib ;  main  lateral  nerves  6-8  pair. 
Samaras  on  slender  pedicels,  in  lateral  drooping  racemes,  sometimes  com- 
poond  at  the  base ;  linear,  1-1^  in.  long,  ^  in.  broad,  flat,  with  5  or  more 
longitadinal  nerves  from  the  base,  branching  and  anastomosing  above 
the  seed-part;  base  narrowed,  without  any  trace  of  calyx,  apex  acute, 
obtuse  or  emarginate,  often  with  the  remains  of  style. 

I  have  examined  numerous  specimens  from  N.W.  India,  but  only  in  fruit. 
There  is  no  doubt,  however,  that  it  belongs  to  the  section  Fraxinaster  without 
corolla.  F>  gyriaca,  Boiss.,  which  is  found  in  Afghanistan,  has  elliptic  samaras, 
grey  and  subcoriaceous  leaves  ;  the  other  allied  species  (or  varieties)  of  Western 
Ana  and  South  Europe  ^F,  oxyphyUa,  Bieb.,  F»  rottrcUay  Gussone,  F,  atustralisy 
Qay,  and  F.  anffuttifoha,  Vahl),  have  lanceolate  and  deeplv  serrate  leaflets. 
It  thus  stands  nearer  to  F.  exceUior  than  to  any  other  species  known  to  me,  the 
principal  difference  being  in  the  number  of  leaflets,  wiiich  are  4-6  pair  in  the 
common  ash.  But  forms  with  1-4  pair  are  not  uncommon,  and  there  is  a  well- 
known  variety  with  unifoliolate  leaves  (F,  h>eterophylla,  YahlY  However,  until 
flowering  specimens  are  examined,  tne  identification  of  tnis  tree  with  F. 
txcdnoTy  which  was  first  made  by  Dr  Stewart,  must  be  regarded  as  provisionaL 

N.  W.  Himalaya.  Basin  of  the  Jhelam,  Chenab  and  Bavi  rivers,  between 
4000  and  6000  ft.  Europe,  Caucasus,  North  Persia  (Buhse).  New  leaves  and 
flowers  in  April,  May  ;  cr.  June.  July.  A  large,  handsome  tree  in  the  N.W. 
Himalaya,  50-60  fL  high,  witn  a  straight  tall  trunk,  attaining  7  ft.  girth, 
branches  erect  or  spreading,  often  with  drooping  branchlets,  forming  a  lax, 
Oival,  pyramidal  crown,  in  old  trees  rounded.  Bark  ^  in.  thick,  or  more, 
brownish-grey,  or  greyish-  or  yellowish -green,  smooth  between  longitudinal 
eracks. 

The  wood  of  the  European  Ash  is  whitish,  with  brown,  often  mottled  heart- 
wood,  the  'medullary  rays  are  narrow  and  very  numerous,  the  annual  rings 
clearly  marked,  each  ring  consisting  of  an  inner  belt,  which  is  very  porous,  the 
tiflsiie  between  the  medullary  rays  being  jnaloly  composed  of  numerous  large 
pores,  and  an  outer  more  compact  belt  with  few  pores.  Its  weight  varies  l^- 
tween  wide  limits  ;  slowly-grown  wood,  with  narrow  rings  and  a  larger  propor- 
tion of  porous  tissue,  being  sometimes  lighter  than  wood  which  had  grown  more 
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rapidly.  According  to  Nordlinger  (Die  technischen  Eigenshaften  der  Holzer. 
520),  the  spedfic  gravity  \&  between  0.57  and  0.94.  Tredoold  (Principlea  of  Car- 
pentey)  eives  0.690  to  0.811,  or  43.1  to  50.7  lb.  per  cub.  fL,  but  I  have  seen 
pieces  oi  Engiiah  Ash  weighing  as  much  as  55  lb.  The  wood  is  highly  prized 
on  account  of  its  toughness  and  elasticity,  it  takes  a  beautiful  poush,  and  is 
laively  used  for  wheelwork,  oars,  handles  of  tools,  and  furniture. 

The  Ash  in  Europe  requires  much  light,  but  grows  with  great  rapidity  when 
young,  and  with  its  powerfiil  terminal  uioots  pierces  readily  through  thickets  of 
the  Beech,  with  which  it  is  often  associated.  In  this  respect  it  somewhat  re- 
sembles the  Teak,  which,  tiiou^h  it  requires  much  light,  wul  yet  hold  its  own  in 
a  mixed  forest,  because  the  leaaers  of  the  youns  trees  are  able  to  pierce  through 
thickets  of  Bamboos  and  other  trees.  Pure  Ash^orests  are  unsatisfactory,  because 
the  foliage  of  the  older  tree  is  light  and  does  not  cover  the  ground  sufficiently ; 
but,  mixed  with  Beech,  the  tree  grows  well,  and  the  stems  attain  great  hei^t 
and  girth.  In  certain  localities,  and  under  certain  circumstances,  the  Ash  keeps 
ahead  of  the  Beech  to  an  advanced  ase,  and  in  such  places  the  green  heads  of 
the  tree  stand  out  from  the  mass  of  the  more  yellowish-green  foliage  of  the 
Beech  ;  in  other  places,  the  Beech  is  said  to  overtake  the  Ash  when  older.  The 
study  of  this  tree  in  the  forests  of  Europe  has  a  particular  interest  for  Indian 
foresters,  owing  to  the  similarity  of  its  growth  to  the  Teak.  The  Beech  forests 
of  Buckinghamshire,  the  mix^  forests  (Beech,  Wvch  or  Mouniait^din^  Ash^ 
Sycamore,  and  Aoer  platanoides)  of  Lauterberg  on  me  Harz,  and  the  forests  on 
the  Rauhe  Alp  near  Urach  in  Wiirtembeig,  are  very  instructive  for  the  study 
of  this  interesting  tree. 

The  Ash  coppices  welL  The  finest  planted  coppice-woods  of  Kent,  for  the 
production  of  nop-poles  and  hoops,  consist  of  Ash  and  Sweet  Chestnut.  It  is 
for  fj&rther  inauiry  whether  the  Himalayan  tree  here  described  possesses  the 
numerous  excellent  qualities  of  the  European  Ash. 

3.  P.  Moorcroftiana,  Wall.— Syn.  F,  zanthoxyloideSyWeHL;  DC.  Prodi. 
viii.  275.  Yarn.  Shang,  Afg. ;  Hanm,  nuch,  shUli,  c?iuj\  dfu,  chum,  thuni, 
sandal,  ahangal,  butru,  Pb. ;  Auga,  gaha,  K.W.P. 

A  large  shrub,  or  small  tree,  with  compressed  branchlets.  LeaveB  approx- 
imate at  the  ends  of  branchlets,  often  very  unequal  in  size  on  the  same 
tree ;  leaflets  opposite,  3-5  pair,  1-2  in.  long,  obtusely  dentate,  sessile  or 
subsessile,  the  terminal  narrowed  into  a  maiginate  petiolule ;  common 
petiole  narrow-winged.  Flowers  appearing  before  the  leaves,  in  compact^ 
rounded,  short  lateral  panicles  with  hirsute  bracts.  Calyx  rusty  pilose 
outside,  cleft  to  one-fourth  into  4  broad,  rounded  teeth.  Petals  4,  linear^ 
oblong,  connate  in  pairs  at  the  base.  Anthers  subsessile,  large,  erect 
Fruit  on  filiform  pedicels,  drooping,  in  numerous  short  umbellifoim 
fascicles  below  the  leaves.  Samara  linear-spathulate,  1-1^  in.  long,  seed- 
part  thick,  ribbed  and  furrowed,  supported  by  the  persistent  calyx,  top 
acute,  with  the  base  of  the  persistent  style.  Seed  1,  compressed,  linear, 
with  longitudinal  ridges  and  furrows. 

Afghanistan  and  Beluchistan.  Trans-Indus  territory  on  eastern  flank  of  Suli- 
man  range.  N.W.  Himalaya,  mainly  in  the  inner  more  arid  districts,  Jhelam 
basin  (3500-5000  ft),  Ohenab,  veiy  abundant  in  places  (3000-9000  ft),  Kun*- 
war  and  Piti  (5000-8000  ft.),  Eamaon  (9000  ft.)  Often  gr^arious,  on  bare  arid 
slopes.  FL  April ;  fruit  ripens  June- Aug.  Qrowth  smw,  20  rings  per  in.  of 
radiua 

Attains  at  times  25  ft,  with  a  short  erect  trunk  5-6  ft.  girth,  and  stiff  diver- 
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sent  branches,  formine  a  lounded  crown.  Generally  a  large  shrub,  10-15  ft. 
high.  Bark  ^-^  in.  thick,  cinereous  or  brown,  scabrous  with  light-coloured 
specks,  smootn  while  Toung,  with  shallow  wrinkles,  dark  and  much  cracked 
when  old,  lesembling  the  bi^k  of  RepUynia  huxifciiioL,  Wood  light  brown,  with 
a  few  white  specks,  heavy,  hard,  close-grained,  strong,  polishes  well.  Used  for 
tool-handles,  yields  excellent  fueL  The  leaves  are  valued  as  fodder  for  sheep 
and  goats,  and  the  tree  is  much  lopped. 

2.  SCHBEBEBA,  Roxb. 

Deciduous  trees,  with  imparipinnate  leaves;  flowers  in  terminal 
tiichotomous,  coiymbose,  oompoond  cyme&  Calyx  campanulate,  with  5 
unequal  teeth,  often  splitting  into  2  lips.  Corolla  hypocrateriform ;  tube 
longer  than  calyx,  limb  spreading,  5-7-lobed,  the  lobes  imbricate  in  bud. 
Stamens  2,  inserted  in  the  coroUa-tube ;  anthers  ovate-oblong,  cells  par- 
allel, cont^ous.  Ovary  2 -celled,  4  ovules  in  each  cell;  stigma  bifid. 
Fruit  a  large  pear-shaped  2-valved  capsule,  thick,  woody,  dehiscing  locu- 
licidally,  the  valves  septiferous.  Seeds  8,  pendulous  from  the  top  of  the 
cell,  ending  below  in  a  long,  lanceolate  wing ;  testa  smooth,  with  a  thick, 
spongy  inner  coating;  albumen  0,  radicle  short,  superior,  cotyledons 
oblong,  fleshy,  longitudinaUy  plaited. 

1.  8.  swietenioides,  Roxb.  Cor.  PL  t.  101  ;  Fl.  Ind.  L  109;  Wight 
IlL  t.  162. — ^Yem.  Moka^  mokha,  goki,  ghaut,  gautha  (Thitsoayledu, 
Bonn.) 

A  moderate-sized  tree,  with  grey  branchlets  and  deciduous  pubescent 
leaves,  sometimes  glabrate  afterwaids.  Leaflets  3  or  4  pair,  ovate,  entire, 
sometimes  ovate-limceolate,  obtusely  acuminate,  base  often  unequal-sided, 
blade  2-4  in.  long,  the  lateral  leaflets  short  petiolulate,  the  terminal  on  a 
petiolule  half  the  length  of  blade;  main  lateral  nerves  6-8  pair,  with 
shorter  intermediate  ones.  Flowers  fragrant  at  night.  Cymes  regularly 
irichotomous,  3-6  in.  long,  and  equally  broad,  rcuoiiflcations  and  linear 
bracts  pubescent.  Calyx  pubescent  Corolla  ^  in.  long,  white  and  brown, 
firagiant,  the  inside  of  lobes  with  elevated  brown  gluidular  dots.  Cap- 
sule pendulous,  rough  with  white  elevated  specks,  2  in.  long. 

Found  here  and  there,  common  in  places,  but  not  gregarious,  in  South  and  Cen- 
tral India,  and  in  Burma.  In  Western  India  I  found  it  in  Banswara,  and  in  the 
Bassi  forests  of  Mevwar,  N.E.  of  Chittor.  Said  to  grow  in  Sindh,  on  the  hills 
west  of  the  Indus  (Qraham,  Bombay  Cat  112).  In  the  sub-Himalavan  tract  only 
known  firom  the  south-east  comer  of  Kamaon.  Bare  for  several  months,  the 
new  leaves  come  out  April-May  ;  fl.  Feb.-ApriL 

A  middle-sized  tree,  attaining  40  ft,  but  generallv  smaller.  Trunk  erect, 
straight,  4-6  ft.  girth,  with  numerous  branches.  Bart,  ash-coloured,  scabrous. 
Heartwood  yellowish  grey,  close-grained,  hard,  50  lb.  per  cub.  ft.,  seasons 
wdl,  without  warping  and  aplittiiijg,  works  freely  and  is  durable.  Used  for  the 
beams  of  weavarar  looms,  for  making  combs,  and  in  turning.  Has  some  of  the 
qualities  of  boxwood. 

A  second  species  is  described  by  S.  Eurz  in  Flora,  1872,  p.  398,  as  S.  pubesceiu 
from  Jubbulpore^  with  subsessile  leaflets.  I  have  not  seen  specimens,  and  the 
matter  requires  farther  inquiry  on  the  spot. 

U 
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3.  SYBIWO-A,  Linn. 

Shrubs  or  small  trees,  "with  entire  or  pinnatifid  deciduous  leaves;  flowers 
in  a  terminal  thyrsus,  consisting  of  numerous  compound  trichotomous 
cymes.  Calyx  more  or  less  persistent,  campanulate,  4-toothed,  teeth 
often  small.  Corolla  hypocrateriform ;  tube  longer  than  calyx,  limb  4- 
lobed,  the  lobes  valvate  in  bud.  Stamens  2,  inserted  on  the  corolla-tube. 
Ovary  2-celled,  2  ovules  in  each  cell;  stigma  bifid.  Fruit  a  coriaceous 
capsule,  more  or  less  cylindrical,  2-celled,  2-valved,  dehiscing  loculicidally, 
the  valves  septiferous.  Seeds  pendulous  in  pairs  from  the  top  of  each 
cell,  with  a  narrow  wing  all  round.  Embryo  straight  in  a  fleshy  albu- 
men, cotyledons  foliaceous,  radicle  superior. 

Leaves  elliptic -oblong,  pale  beneath,  8-5  in.  long,  young  parts  pu- 
bescent       I.  8,  JSfmodi. 

Leaves  lanceolate  elliptic  or  pinnatifid,  1-2  in.  long ;  wholly  glab- 

roos 2.  ^.  penieiL 

1.  S.  Emodi,  Wall. ;  Royle  DL  t.  65. — ^Vem.  BanphutU,  ban  dakhvr, 
hancfdvy  radi,  Jtiari,  ranghrun^  rangclLui,  kchtmu,  loUi,  leUa,  shafri^ 
shapriy  duden,  chilangTiati,  Pb. 

A  large  deciduous  shrub ;  glabrous,  inflorescence  only  and  young  leaves 
pubescent.  Leaves  elliptic-oblong,  entire,  base  acute,  apex  short-acumi- 
nate, pale  beneath,  blade  3-5  in,,  petiole  1  in.  long ;  main  lateral  nerves 
6-8  pair,  arcuate.  Flowers  purplish  lilac,  scented ;  thyrsus  pyramidal,  3-6 
in.  long,  with  lanceolate  deciduous  bracts,  the  lower  branches  in  the  axils 
of  leaves,  flowers  on  short  pedicels,  crowded  in  short  compact  cymes. 
Calyx-teeth  triangular,  .often  very  short  Corolla-lobes  linear- oblong, 
generally  with  an  inflexed  point :  tips  of  anthers  exserted.  Capsule 
cylindrical,  acute  at  both  ends,  |  in.  long,  often  curved. 

Safedkoh,  trans-Indus  9000  ft.  Abundant  in  many  parts  of  N.W.  Himalaya, 
from  the  Indus  to  the  Sarda,  ascending  to  11,000  ft,  in  the  outer  moister  ranges, 
as  well  as  in  the  inner  more  arid  tracts  (Lahoid).  .Hardy  in  England.  A  cvuti- 
vated  form  raised  from  Himalayan  seed,  is  described  and  figured  in  Bot.  R^. 
vol.  31,  tab.  6,  with  white  flowers,  and  a  heavy  unpleasant  smeU.  FL  May- 
Aug. ;  fr.  Sept-Oct.  Attains  8-10  ft,  the  bark  of  branches  is  waited  with 
lar^e  whitish  lenticels.  Wood  white,  even-  and  close-grained.  Leaves  used 
as  fodder  for  goats. 

2.  8.  perslca,  Linn.  Bot  Mag.  t  486. — Yem.  Htdamin,  Kashmir. 

A  glabrous  shrub.  Leaves  elliptic  lanceolate  or  pinnatifid,  1-2  in.  long. 
Flowers  white  or  purplish  lilac,  scented,  thyrsus  narrow  pyramidal,  6-8 
in.  long,  with  linear  bracts ;  flowers  in  regular,  trichotomous,  but  ofl^ 
incomplete  cymes,  the  terminal  on  pedicels  ^^  in.  long,  the  lateral  often 
subsessile.  Limb  of  corolla  spreading,  lobes  ovate  or  obovate,  acute, 
edges  thickened.     Capsule  cylindrical,  ^  in.  long. 

Cultivated  in  Kashmir  and  at  Lahore.  Found  (apparently  wild,  with  entiie 
leaves)  by  Dr  Stewart  near  Eanigorum,  the  chief  village  of  Wazinstan,  on  the 
eastern  fiank  of  the  Suliman  range,  at  8000  ft.  Believed  to  be  indigenous  in 
Persia,  whence  it  has  been  introduced  to  Europe ;  hardy  in  E^land,  and  grown 
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ererywhere  in  gardens  wiih  Syrin^awlgaris^  linn.,  wbich  is  marked  by  broad- 
oTate  or  cordate  leaves.    Leafless  in  winter  ;  fl.  April- May. 

4.  OLEA,  Linn. 

Trees  or  shrabs,  with  opposite,  coriaceous,  persistent  leaves.  Flowers 
often  unisexual.  Calyx  shortly  campanulate,  4-dentate  or  truncate.  Cor- 
olla with  a  short  tube  and  4  spreading  lobes,  valvate  or  imbricate  in  bud 
(in  a  species  not  Indian  wanting).  Stamens  2,  exserted.  Ovary  2-ceUedy 
2  ovules  in  each  cell ;  style  short,  stigma  bifid,  or  capitate.  Fruit  a  drupe, 
the  endocarp  usually  hard,  the  exocarp  fleshy.  Seed  solitary,  rarely  2, 
albumen  fleshy,  its  cells  filled  with  oil.  Embryo  straight,  nearly  as  long 
as  the  seed,  cotyledons  foliaceous,  radicle  superior. 

Latend  nerves  indistinot,  leaves  clothed  beneath  with  a  film  of 

reddish  scales 1.  0.  ciupicUUa, 

Lateral  nerves  distinct,  leaves  without  scales  beneath. 
Flowers  in  compound  trichotomous  cymes  ;  corolla-lobes  val- 
vate         2.  0,  glandtdtfera. 

Flowers  in  ombelliform  fascicles  ;  corolla-lobes  imbricate  8.  0.  fragrans, 

1.  0.  cnspidata,  WalL^Tab.  XXXVIII..Syn.  0.  ferruginea,  Royle 
IlL  tb  65.  Yem.  Khtoan,  shwan^  Trans  -  Indus  ;  Zaituriy  Afghanistan 
(Griffith).     Koy  kohii,  kdo^  kdUy  Pb. ;  KdUy  N.W.P. ;  KakUy  khdu,  Sindh. 

A  middle-sized  unarmed  tree.  Branchlets,  petioles,  and  inflorescence 
clothed  with  a  white  or  grey  film  of  minute  scales.  Leaves  oblong- 
lanceolate,  cuspidate,  entire,  2-4  in.  long,  shining  above,  thickly  clothed 
beneath  with  a  dense  felrruginous  or  red  film  of  scales,  the  scales  minute, 
orbicular,  fixed  in  the  centre,  circumference  minutely  and  irregularly 
dentate ;  midrib  prominent ;  lateral  nerves  invisible  beneath,  indis- 
tinctly visible  on  the  upper  surface,  anastomosing  by  intramarginal  veins. 
Flowers  whitish,  bisexual,  in  axillary,  more  or  less  regularly  trichotomous 
cymes,  generally  shorter  than  leaf,  equalling  about  half  its  length. 
Bracts  linear,  caducous  ;  the  lateral  flowers  sessile  or  subsessUe,  the  ter- 
minal pedicellate.  Calyx  short-campanulate,  with  4  short  teeth,  nearly 
truncate.  Corolla  rotate,  lobes  ovate,  acute  with  a  distinct  midhb, 
valvate  in  bud.  Anthers  oval,  the  cells  contiguous  on  the  outside, 
dehiscing  laterally,  separated  on  the  inside  by  the  broad  elliptic  connect- 
ive ;  filaments  short,  afi&xed  at  the  back,  a  little  above  the  base,  between 
the  contiguous  cells.  Style  short,  stigma  thickened,  bifid.  Drupe  ovoid, 
about  ^  in.  long,  black  when  ripe,  supported  by  the  remains  of  calyx ; 
pulp  scanty,  oily,  putamen  thick,  hard,  bony. 

Abundant  in  the  trans-Indus  territory,  one  of  the  characteiistic  trees  on  the 
eastern  flank  of  the  Suliman  range.  In  Afghanistan,  Beluchistan,  the  hills  of 
West  Sindh,  the  Panjab  Salt  range,  and  in  many  parts  of  the  outer  ranges  of  the 
N.  W.  Himalaya,  ascending  to  6000  ft.,  and  extending  east  to  the  Jiunna  river. 
Not  uncommon  on  the  Tonse  river,  near  Bastil  (D.B.) 

I  cannot  follow  Dr  Stewart  and  others  in  identifying  the  Indian  tree  with  Ol^a 
euTopoBOf  L.  The  difltingnishing  characters  of  the  Indian  tree  are  a  more  lax  in- 
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florescence,  the  upper  side  of  the  leaves  deep  glossy  green,  not  grey  or  dull  green, 
as  in  the  Mediterranean  tree,  the  under  side  red  or  lerruginous  instead  of  white, 
smaller  fruit,  the  absence  of  spines,  and  a  more  distinctly  marked  heartwood. 
These,  it  is  true,  are  not  characters  to  which  systematic  botanists  commonly 
attach  much  value,  but  the  appearance  of  the  trees  is  different,  and  there  is  this 
important  fact,  that  though  tne  tree  is  common  in  Sindh  and  the  hills  of  the 
Panjab,  there  is  no  trace  of  its  ever  having  been  cultivated,  and  the  &uit  turned 
to  account  on  a  larce  scale  in  those  countries.  Should  eventually  intermediate 
forms  be  discovered,  and  should  botanists  agree  to  regard  the  Indian  and  West 
Asiatic  tree  as  one  species,  then  the  remarkable  fact  will  have  to  be  explained 
that  the  art  of  improving  the  tree  by  cultivation,  and  grafting  it,  was  not  prac- 
tised in  the  Panjab  at  an  earlv  age.  In  Palestine  the  Olive  tree  has  been  cnl- 
tivated  from  time  immemorial  for  the  sake  of  its  oil,  and  in  Greece  also  its  cul- 
tivation is  very  old,  for  Solon  (early  in  the  sixth  centxiry,  B.a)  enacted  laws 
regarding  the  growth  of  the  Fig  and  tne  Olive.  The  tree  is  indigenous  in  Syria, 
andprobably  in  Greece  also.  Greek  colonists  carried  the  tree  westvnird,  to  Italy, 
Istna,  Spain,  and  the  South  of  France,  and  thus  the  Olive  has  fi;radua11y  become 
completely  naturalised  in  the  western  Mediterranean  region,  for  it  spreads  readily, 
and  the  self-sown  or  bird-sown  seedlings  revert  more  or  less  to  the  wild  form. 
The  eastward  spread  of  the  Olive  has  l^en  much  less  marked.  At  the  time  of 
Herodotus,  in  tne  fifth  century,  B.O.,  the  Olive  was  not  known  in  Persia,  and  in 
India  the  attempts  made  to  grow  the  Mediterranean  Olive  are  of  recent  date,  and 
have  not  hitherto  been  sucoessfuL  The  real  Olive  is  called  ZaitUn  in  Persian 
and  Arabic ;  it  has  no  Sanskrit  name,  and  Olive  oil  is  not  mentioned  by  old 
Sanskrit  writers.  Few  subjects  are  more  interesting  than  the  spread  of  the  cul- 
tivation of  this  useful  tree,  and  the  interest  is  heightened  by  the  dose  affinity  of 
the  West  Asiatic  and  Indian  species. 

The  Indian  tree  grows  gregariously,  the  leaves  are  shed  in  January  and 
February,  and  are  renewed  immediately  afterwards.  It  flowers  from  April 
to  May,  sometimes  in  September ;  the  fruit  ripens  Aug.-Nov.  The  ^wth 
is  slow.  The  tree  is  often  kept  down  by  lopping,  but  when  it  gets  fair  plav 
and  some  protection  it  attains  a  considerable  size,  30-40,  rarely  50  ft,  with 
a  short  massive  trunk,  often  gnarled  and  bent,  girth  6,  at  tmies  10-12  ft 
Branches  stiff,  crooked,  widespreading,  forming  a  broad  depressed  rounded 
crown.  The  foliage  is  deep  glossy  green.  The  branches  are  always  un- 
armed, whereas  they  are  often  spinescent  on  the  wild  Olive  of  the  Medi- 
terranean region,  mxk  thin,  smoothish,  imdulated  while  young,  when  oM 
exfoliating  in  long  irregular  narrow  strips.  Heartwood  with  a  well-defined 
outline,  dark  brown,  orten  nearly  black  and  beautifully  mottled.  Sapwood 
yellowish.  The  wood  of  the  Mediterranean  tree  is  yellowish  brown,  irre- 
gularly mottled  and  veined  with  dark  blackish-brown  veins.  In  weight  and 
structure  there  seems  to  be  no  marked  difference.  Wood  bom  Sindh  weighs 
65  lb.,  and  this  is  about  the  weight  of  the  Mediterranean  wood.  The  medul- 
lary rays  are  fine  and  very  close  together ;  the  wood  is  marked  by  numerous 
whitish  dots  generally  arranged  in  wavy  concentric  lines.  Annual  rings  not 
very  distinct,  often  marked  by  a  dark  line  without  dots.  The  wood  takes  a 
beautiful  polish,  is  very  hard,  is  highly  prized  for  turning,  for  crooked  tim- 
bers of  the  Indus  boats,  and  agricultural  implements ;  combs  are  carved  of  it. 
It  yields  excellent  fuel,  and  mfi^es  good  charcoaL  The  £ruit  is  a  favourite  food 
of  crows,  and  ripe  firuit  is  not  often  seen  on  the  trees.  The  pericaip  is  oily,  like 
that  of  the  real  Olive  tree.  In  Affi^hanistan  oil  is  extracted  from  the  indigenooB 
tree  in  a  small  way,  and  used  medicinally  (Irvine,  Bellew),  and  about  1851  an 
experiment  was  made  in  Kohat  to  extract  oil  on  a  larger  scale.  The  oil  was 
excellent,  but  the  quantity  obtained  was  insufficient  to  repay  an  extension  of  the 
process.    So  much,  however,  is  clear^  that  oil  can  be  maae  from  the  fruit  of  the 


Oka,]  LI.   OLEINEiB.  ^  ^    309 

Indian  tree  ;  and  it  seems  probable,  that  by  grafting  or  other  means  the  yield 
may  eventually  be  improved. 

'  2.  0.  glaadnlifera,  WalL  ;  Wight  Ic.  t  1238  ;  Bedd.  FL  Sylv.  t.  238. 
— Syn.  0.  paniculata,  Eoxb.  FL  Ind.  i.  105,  not  paniaulata^  R  Brown 
(an  Australian  species);  0,  Roxburgkiana,  Roem.  et  Schultes.  Yem. 
GtUili,  rdbdn^  wra^  pkahky  Pb. ;  Oair,  galdu,  garur,  Kamaon. 

Wholly  glabrous.  Leaves  ovate  or  elliptic,  long  -  acuminate,  entire, 
blade  4-5  in.,  petiole  1-1^  in.  long ;  main  lateral  nerves  6-8  pair,  on  the 
under  side  with  small  oval,  open  hollow  glands  in  their  axils.  Flowers 
white,  in  terminal  and  lateral  pyramidal  compound  trichotomous  cymes ; 
bracts  deciduous.  Calyx  4-toothed.  Corolla  rotate,  lobes  valvate.  An- 
thers like  those  of  0.  cutpidata  and  europcea.  Fruit  ovoid,  shortly  acu- 
minate, putamen  with  a  thin,  crustaceous  or  woody  shell. 

Outer  Himalayan  ranges  between  2500  and  6000  ft,  from  the  Indus  to  Nepal. 
Mountains  of  South  Inom  Scattered  in  mixed  forests,  in  moist  shady  ravines, 
often  associated  with  Arter  obUmgum.  FL  March- May,  sometimes  in  August 
The  fruit  ripens  Nov.-Feb.,  and  often  remains  long  on  the  tree.  A  smidl  or 
middle-sized  tree,  trunk  short,  straight,  girth  5-6  ft.,  branches  widespreading, 
forming  a  handsome,  broad,  round^  depressed,  umbrageous  crown.  A  very 
large  tree  on  the  Nilgiris.  Young  branches  tetragonal,  light  coloured,  and  warty 
wi&  lenticels,  bark  of  trunk  ^  in.  thick,  grey  with  elevated  white  specks,  very 
uneven,  exfoliating  with  brittle  scales.  Wood  pale  brown,  with  some  white 
dots  on  transverse  section,  medullary  rays  and  pores  broader  and  larger  than 
in  O.'europosa  and  0.  ctispidata.  Moderately  hard,  close,  compact,  not  very 
dense,  capable  of  a  high  polish,  not  touched  by  insects,  durable.  Employed  in 
construction,  carpent^  and  turnery,  and  for  agricultural  implements,  (irowth 
moderate.  A  section  of  a  tree  43  years  old  ^Hort.  Calc.)  showed  43  rings,  on  a 
radius  of  10  in.    The  bark  is  medicinal,  the  leaves  are  used  as  fodder. 

3.  0.  firagrans,  Thunb. ;  Eoxb.  Fl.  Ind.  i.  105 ;  Bot  Mag.  t  1552.— 
Syn.  0.  aeuminatay  WalL ;  Osmanthus  fragranSy  Loureiro ;  DC.  Prodr. 
viiL  291.    Yeni.  Shilling y  eUafig,  Kamaon. 

A  small  tree,  wholly  glabrous.  Leaves  lanceolate-  or  elliptic-oblong, 
blade  4-5  in.  long,  acuminate,  narrowed  into  petiole  J-f  in.  long,  entire 
(in  cultivated  trees  often  serrate);  lateral  nerves  numerous,  anastomos- 
ing by  prominent  reticulate  and  intramaiginal  veins.  Flowera  dioicous, 
white,  exceedingly  fragrant,  on  long  slender  pedicels,  in  axillary,  rarely 
terminal  umbelliform  fascicles.  Male  flowera :  corolla-lobes  oblong,  imbri- 
cate, many  times  longer  than  the  small  4-toothed  calyx ;  anthera  like  those 
of  O,  cuspidata  and  europcea,  Eudiment  of  ovary  of  2  wliite  falcate  lobes. 
Fruit  a  blue,  glaucous  ovoid  drupe,  |  in.  long;  putamen  with  a  hard 
woody  shell.     Embryo  cylindrical,  radicle  longer  than  cotyledons. 

I  follow  Bentham,  FL  Hongkongensis,  215,  and  Miquel,  Ann.  Mus. 
Logd.  Bot.  ii  264,  in  replacing  this  species  under  Oleou  There  are  other 
species  with  imbricate  corolkrlobes ;  the  fertile  specimens  from  Kamaon 
are  in  fruit  only. 

In  Sirmore  and  Kamaon  planted  by  temples  and  villages,  and  at  passes,  be- 
ween  2800  and  6800  ft.    At  one  place,  near  Kapkot,  it  covers  a  considerable 
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area  as  a  shrub  ;  but  it  is  uncertain  whether  it  is  originally  indigenous  in  the 
North-West  Himalaya.  Apparently  wild  in  Eastern  Bengal  and  on  the  Island 
of  Nipon  (Japan),  Miquel  t  c.  Cultivated  in  Japan,  China,  and  moet  tropical 
countries.  In  ^y,  June,  sometinies  in  Sept.,  the  tree  is  covered  witn  an 
abundance  of  white  or  light-bellow  flowers  with  an  exquisite  fragrance,  which 
the  least  breath  of  wind  carries  a  distance  of  several  hundred  yuds.  Growth 
slow,  13  rings  per  in.  radius.  In  Japan  often  a  laijgQ  tree  (fl.  in  Oct),  in  Eamaon  a 
smaU  tree  or  snrub  ;  bi^k  ^  in.  thick,  dark  or  light-grey^irregularly  longitudi- 
nally rugose,  and  scabrous  with  elevated  tubercles.  Wood  whitish,  mottled 
with  brown.  In  Kamaon  the  flowers  are  placed  among  clothes  to  keep  off  in- 
sects, in  China  they  are  used  to  flavour  tea. 

5.  LIQTTSTBTTM,  linn. 

Shmbs  or  smaU  trees,  with  opposite,  entire  leaves.  Flowers  bisexnal, 
in  terminal  trichotomous  panicles.  Calyx  small,  4-toothed.  Corolla  with 
a  short  tube  and  4  lobes,  valvate  or  slightly  imbricate  in  the  bud.  Ovaiy 
2-celled,  2  ovules  in  each  cell ;  style  short  Fruit  a  berry.  Seeds  4  or 
fewer ;  albumen  copious,  fleshy  or  almost  cartilaginous ;  cotyledons  foli- 
aceous,  radicle  superior. 

1.  L.  robustnm,  H.f.  &  Th. — Syn.  Phillyrea  robusta,  Roxb.  FL  Ind. 
L  101.  Olea  robtika,  Wall. ;  Wight  Ic.  t.  1242.  Viaiania  rohuata^  DC. 
Prodr.  viii.  289.     Vem.  Keri^  banpatdra,  N.W.P. 

A  moderate-sized  tree,  nearly  glabrous.  Branchlets  dotted  with  small 
elevated  white  specks.  Leaves  ovate  or  ovate  -  lanceolate,  coriaceous, 
glabrous  on  both  sides,  shining  above.  Flowers  white,  subsessile ;  bracts 
Hnear,  deciduous.  Ramifications  of  panicle  pubescent,  with  long  soft 
hairs.  Calyx  cup  -  shaped,  truncate  or  4  -  dentate.  Corolla  -  tube  ^ort ; 
lobes  oblong,  valvate  in  bud.  Anthers  on  short  filaments.  Berry  cylin- 
drical, often  curved,  ^  in.  long. 

Mountains  on  the  west  side  of  the  peninsula.  Bencal,  Nepal,  and  Kamaon, 
2500-8000  ft  FL  April-June ;  £r.  Nov.-Feb.  In  mixed  forests,  scattered,  a 
handsome,  middle-sized  tree,  40  ft  high,  trunk  erect,  4-5  ft.  girth,  branches  ascend- 
ing, forming  an  oval  crown.  Bark  cinereous,  scabrous  with  numerous  warts. 
Wood  light-brown,  often  with  white  dots,  fairly  close  and  durable,  said  to  be 
somewhat  brittle.  In  South  India  the  bark  is  put  into  the  toddy  of  Caryota 
ttrens,  to  cause  immediate  fermentation.    Closely  allied  are  the  following  trees  :— 

1.  L,  compactumy  H.f.  &  Th.  {Olea  campacta.  Wall.)  Branchlets  without  ele- 
vated specks  ;  panicles  compact,  perfectly  glabrous  ;  berries  ovoid  or  sul^obose, 
i  in.  long.  North-West  Himalaya,  Sarda  to  the  Bias,  at  3500-6000  ft  (Kaiama 
peak,  Deoban  range,  D.B.,  Jtme  1863).    FL  May-July. 

2.  X.  nepalense,  Wall,  in  Roxb.  FL  Ind.,  ed.  Carey,  L 151  ;  PL  As.  rar.  t  270. 
— Svn.  L,  spicatunii  Don  Prodr.  FL  Nep.  107.  The  Nepal  Privet,  Vem.  ^tem- 
^dckoy  Nepal.  Branchlets  dotted  with  callous  spots.  Flowers  white,  subsessile, 
m  compact  villous  panicles  ;  bracts  minute,  deciduous.  Calvx  truncate  or  in- 
distinctly 4-toothed.  Berries  ovoid,  dark  blue,  with  a  beautiful  bloom  on  them. 
Nepal.    Fl.  April-Jtme. 

3.  L.  hracteolaium,  Don  L  c  107,  diflers  by  linear-lanceolate  bracts  and  more 
spreading  panicles.  Berries  (always?)  subglobose.  Qarhwal,  Kamaon,  2500- 
7000  ft    NepaL 

These  species  of  Lignstrum  require  farther  study. 
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6.  JASMINXJM,  T^JTiTi. 

Shmbs  or  climbers,  with  opposite,  rarely  alternate,  imparipinnate,  or 
nnifoliolate  leaves.  Flowers  white  or  yellow,  in  axillary  or  terminal  tri- 
chotomous  cymes.  Calyx-lobes  5-10.  CoroUa-tube  cylindrical  or  clavate, 
the  limb  spreading,  5-12-lobed,  the  lobes  imbricate,  often  contorted  in  the 
bud.  Stamens  included  in  the  tube.  Ovary  2-celled,  1,  2,  rarely  3  ovules 
in  each  cell ;  style  minutely  2-lobed  at  the  tip.  Berry  2-lobed  almost  to 
the  base,  or  entire  by  the  failure  of  1  carpel  Seed  usually  1  in  each  lobe, 
eiect^  without  albumen ;  cotyledons  thick  and  fleshy,  radicle  inferior. 

Leaves  opposite,  simple,  nnifoliolate,  the  petiole  articulate 
below  the  middle. 
Flowers  pedicellate,  solitary  or  in  lax  trichotomous  cymes. 
Pahesoent;  calyx-segments  5-9,  longer  than  calyx-tnbe        1.  /.  SamJbac. 
Pubescent ;  calyx-segments  5-6,  as  long  as  tube  or  twice 
its  length. 

Erect,  not  climbing 

Climbing 

Glabrons ;  calyx-segments  5-6,  as  long  as  tube 
Flowers  snbsessile,  in  compact  corymbose  cymes 
Leaves  opposite,  imparipinnate^  leaflets  1  or  2  pair ;  or  leaves 

mufoUolate 

Leives  opposite,  all  imparipinnate,  leaflets  1-8  pair,  the  ter 
minal  largest ;  calyx-segments  nearly  as  long  as  corolla- 

tnhe 

Leaves  opposite,  all  imparipinnate,  lef^ets  3-5  pair,  the  low 
est  larger,  the  npper  1  or  2  pair  confluent  with  the  ter 

minalleaflet 

l^ves  alternate,  imparipinnate,  leaflets  1-5  pair 


2.  /.  (vrhoreseeM. 

8.  /.  laMfoliwm, 

4.  t/*.  glandutosum, 

5.  /.  himUiMU, 


6.  J,  dispetttiwn, 

7.  J.  officinale. 


8.  J,  grcmdifiorum, 

9.  /.  revoluttim. 


There  are  other  species  within  the  range  of  this  Flora ;  a  selection  has  been 
ZDade  of  the  more  common  kinds. 

1.  J.  Sambac,  Alton ;  Eoxb.  Fl.  Ind.  i.  88 ;  Wight  Ic.  t.  704. — Sans. 
MaUtkOy  dgpTiotOy  saptala;  Pers.  Zambac,    Vern.  Chamha,  mugra,  bel, 

A  shrub,  generally  climbing,  pubescent.  Leaves  glabrate,  opposite, 
2-3  in.  long,  on  short  petioles,  elliptic  or  rotundate,  entire,  shortly  and 
obtusely  acnminate ;  main  lateral  nerves  4-6  pair.  Flowers  white,  fragrant, 
solitary,  or  in  3,  5-  or  7-flowered  terminal  cymes.  Calyx-segments  5-9, 
linear,  hairy,  longer  than  calyx-tube,  and  half  the  lengtih  of  corolla-tube 
or  more.     Berry-lobes  subglobose,  1  or  2. 

Cultivated,  on  accoimt  of  its  delightfullv  fragrant  flowers,  in  numerous  varie- 
ties, erect  and  climbing,  with  larger  and  smaller,  double  and  single  flowers, 
tiuroughont  India,  and  in  most  tropical  countries.  Believed  to  be  indigenous  in 
the  peninsula.    Fl.  H.S. 

2.  J.  arborescens,  Eoxb.  Fl.  Ind.  i.  95 ;  Wight  Ic.  t.  699  j  a  tall 
abrob :  and  3.  J.  latifoliom,  Eoxb.  Fl.  Ind.  L  95 ;  Wight  Ic.  t.  703 ;  a 
climber, — are  in  all  other  respects  so  much  alike,  that  with  abundant  speci- 
mens before  me,  from  Oudh,  the  Central  Provinces,  the  North-West  Hima- 
laya, and  other  parts  of  India,  I  fljid  it  impossible  to  draw  up  distinct 
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descriptions.     Farther  lesearches  on  the  spot  must  decide  whether  these 
species  should  not,  as  suggested  in  Wight  Ic.  t.  703,  be  regarded  as  one. 

Moie  or  less  pubescent.  Leaves  opposite,  ovate  from  a  broadly  rounded, 
rarely  cordate  base,  acuminate,  entire,  soft-tomentose  on  both  sides  when 
young,  more  or  less  glabrous  afterwards,  blade  3-5  in.  long,  2-3  in.  broad, 
petiole  ^-f  in.  long;  main  lateral  nerves  6-8  pair,  3  or  4  pair  approxi- 
mate, from  the  lowest  third  of  the  midrib.  Flowers  white,  fragrant,  in 
lax  terminal  trichotomous,  more  or  less  compound  cymes,  with  Unetf 
bracts;  pedicels  as  long  as  calyx,  or  twice,  mrely  3  times  its  length. 
Calyx-lobes  5  or  6,  linear,  as  long  as  calyx-tube,  or  twice  its  length, 
always  shorter  than  corolla- tube.  Corolla-lobes  10  or  12,  linear,  acute  or 
cuspidate.  Berries  1  or  2,  ovoid  or  oblong,  often  oblique,  ^-^  in.  long, 
longer  than  calyx-segments. 

Common  in  most  parts  of  India,  except  in  the  arid  region  and  the  nortihetn 
Panjab.  In  the  outer  Himalaya  extends  to  the  Jumna,  and  ascends  to  4000  ft. 
Often  cultivated  in  gardens,  ako  in  the  Panjab.  FL  H.S.  Branches  with 
smooth,  greyish  bark. 

4.  J.  glandnlosum,  Wall. ;  Royle  111.  p.  268. 

A  climbing  shrub,  wholly  glabrous.  Leaves  shining,  lanceolate  or  ovate- 
lanceolate,  blade  3-4  in.,  petiole  ^  in.  long.  Flowers  on  long  filifonn 
pedicels  many  times  longer  than  calyx,  generally  bibracteolate  about  the 
middle,  solitary,  or  in  few-flowered  lax  terminal  cymes.  Calyx-lobes  5  or 
6,  linear,  as  long  as  tube.  Corolla-tube  slender,  1-1^  in.  long ;  lobes  6-8, 
linear,  a  little  shorter  than  tube. 

Eamaon,  ascending  to  4500  ft,  Sikkim,  Kasia.  Fl.  June,  July  (yellowi 
Royle  ;  white,  Don^Syst  iv.  61). 

5.  J.  hirsntnm,  Willd. ;  Wight  Ic.  t.  702. — Syn.  J.  pubeicens,  Roxb. 
Fl.  Ind.  i.  91.     Sans.  Kunda.     Vem.  KundUy  kundo. 

A  large  tomentose  shrub.  Leaves  ovate  from  a  rounded  or  cordate 
base,  shortly  acuminate,  entire,  blade  1-2^  in.  long,  and  about  }-l^  in. 
broad,  petioles  ^  in.  long.  Flowers  white,  fragrant,  sessile  or  on  pedi- 
cels shorter  than  calyx-tube,  crowded  in  compact,  terminal,  short-pedun- 
culate corymbose  cymes.  Calyx-lobes  8-10,  linear,  hairy,  many  times 
longer  than  tube,  nearly  as  long  as  corolla-tube.  Corolla-lobes  6-9,  lan- 
ceolate-oblong, cuspidate,  shorter  than  tube. 

Common  in  the  peninsula,  Burma,  Bengal,  Oudh,  and  the  Central  Provinoan 
and  extends  in  the  sub-Himalayan  tract  to  the  Junma  river.  Cultivated  in 
gardens.    Fl.  rains  and  C.S.    Branches  grey-tomentose. 

6.  J.  dispermum,  Wall.  Roxb.  Fl.  Ind.,  ed.  Caroy,  i.  99 ;  PL  As.  lar. 
t.  274. — Vem.  Burmali^  Kamaon. 

A  scandent  shrub,  wholly  glabrous ;  branches  slender,  4-sided,  divaii- 
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cate.  Leaves  opposite,  miifoliolate,  or  imparipinnate,  leaflets  lanceolate, 
or  ovate-lanceolate,  with  3  or  5  basal  nerves,  the  terminal  2-4  in.  long, 
on  a  petiolnle  ^-f  in.,  the  lateral  1  or  2  pair,  1-1^  in.  long,  nearly  sessile. 
Flowers  yello^vneui  white,  fragrant,  in  axillary  pedunculate,  few-flowered 
cymes.  Calyx  with  5  short  teeth.  Corollartube  clavate,  f  in.  long,'6eg- 
ments  5,  ovate,  shorter  than  tube.     Berries  twin,  2-8eeded,  dark  purple. 

Eamaon,  ascending  to  6000  ft.,  Nepal,  Bhutan,  Easia.    fl.  H.S. 

7.  J.  officinale,  Linn.  —  Vem.  C?iamba,  ehirichog,  kiri,  Kashmir ; 
BaruUf  ktoer,  dumn\  Chenab ;  Dassiy  samsem,  Eavi. 

A  large  twining  shrub,  extremities  slightly  pubescent  Leaves  oppo- 
site, imparipinnate,  2-3  in.  long,  leaflets  lanceolate,  the  terminal  largest, 
petiolulate,  lateral  1-3  pair,  subsessile ;  common  petiole  marginate.  Flowers 
white,  fragrant,  on  pedicels  longer  than  calyx,  in  terminal  few-flowered 
corymbose  cymes.  Calyx-segments  5,  subulate,  3  or  4  times  longer  than 
tube,  nearly  as  long  as  corolla-tube.  Corolla-lobes  5,  acute.  Berries  didy- 
mous,  globose. 

Afghaniatan,  Waziristan.  On  top  of  Mount  Tillah,  Salt  range  at  3000  ft.  Hima- 
laya from  Indus  to  the  Sarda,  between  3000  and  9000  ft.  II.  May,  June.  Cul- 
tivated in  Europe.    Hardy  in  England. 

&  J.  grandiflonim,  Linn. ;  Eoxb.  Fl.  Ind.  L  100;  Wight  Ic.  t.  1257. 
— ^Yem.  Chambel,  jcUi.     (Jahi,  chambdiy  Kamaon.) 

A  large  scandent  glabrous  shrub.  Leaves  3-4  in.  long,  imparipinnate, 
leaflets  3-5  pair,  the  lowest  generally  larger  than  those  of  the  uppermost 
pair;  lateral  leaflets  sessile,  the  upper  1  or  2  pair  confluent  with  the  peti- 
ole and  with  the  terminal  leaflet ;  common  petiole  marginate.  Flowers 
white,  tinged  with  purple  outside,  peculiarly  sweet-scented,  on  slender 
pedicels,  in  terminal,  lax  divaricate  cymes.  Calyx-segments  subulate,  3 
or  4  times  longer  than  tube,  |  the  length  of  corolla-tube.  Corolla-lobes 
5,  elliptic,  obtuse  or  acute.     Berries  didymous,  ovoid. 

Cultivated  with  single  and  double  flowers^  in  gardens  throughout  India ;  the 
flowers  are  made  into  garlands.  FL  March-Aug.  Wild  in  Nepal  and  Kamaon, 
ascending  to  5000  ft. 

9.  J.  revolntum,  Sims. ;  Wight  Ic.  1. 1258. — ^Vem.  Chamba,  jUdriy  Pb. 

An  erect  shrub,  wholly  glabrous.  Branches  angled.  Leaves  alternate, 
imparipinnate,  leaflets  1-5  pair,  ovate,  or  ovate-lanceolate,  the  terminal 
largest.  Flowers  yellow,  fragrant,  in  short,  terminal,  corymbose  panicles. 
Calyx  with  5  short  subulate  teeth.  Corolla-tube  ^  in.  long,  lobes  5,  broad- 
ovate,  obtuse.     Fruit  didymous,  berries  globose. 

Afghanistan.  Waziristan  and  hills  round  the  Peshawar  valley.  Salt  range 
^n  Sakeaar  3000-5000  ft.),  Himalaya,  Indus  to  Nepal,  between  2000  and  9000 
it. ;  also  in  some  of  the  drier  tracts  Q^unawar).  Bhutan  (Qriff'.)  On  the  Nilgiris 
and  the  bills  of  Ceylon.    FL  April-June ;  fr.  Sept. 
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7.  NYOTANTHBS,  liniL 

Deciduous,  with  quadmngular  bfanclies  and  scabious  ovate  oppoeite 
leaves.  Calyx  campanulate,  truncate,  with  5-6  inconspicuous  teeth. 
CoToUa-tube  cylindrical,  limb  spreading,  lobes  5-8,  emaiginate  or  bifid, 
contorted  in  bud.  Anthers  2,  sessile  near  the  mouth  of  the  coiolk 
Stigma  capitate.  Capsule  cbartaceous,  compressed,  2 -celled,  splittmg 
into  2  flat  1-seeded  cells.     Seeds  erect,  without  albumen,  radicle  mfeiior. 

1.  N.  Arbor-triBtis,  Linn. ;  Eoxb.  FL  Ind.  i.  86 ;  Bedd.  FL  Sylv.  t 
240. — Sans.  SephdU.  Vem.  Har,  sihdru,  saihidri,  Jiareinghar,  harin- 
gdvy  saherwa.  Local  names :  Pakura,  laduri,  kuri,  Pb.,  N.W.P. ;  Shalij 
Bassi  in  Meywar ;  KJiersdriy  Idradru,  Gonds,  C.P. 

A  large  shrub  or  small  tree,  rough  aU  over  with  an  uneven  epideisus 
and  stiff,  whitish  hairs.  Leaves  petiolate,  entire  or  with  a  few  large  dis- 
tant teeth.  Flowers  sessile,  in  bracteate  fascicles  of  3 ;  bracts  obovate, 
the  &scicles  pedunculate  and  arranged  in  short  terminal  trichotomous 
cymes.     CoroUa-tube  orange,  limb  white. 

Cultivated  throughout  India  on  account  of  its  fragrant  flowers,  which  open  in 
the  evening  and  drop  at  sunrise.  Indigenous  in  the  sub- Himalayan  forests  from 
the  Chenab  to  the  Saida  river,  and  in  Assam.  Conmion  in  the  Baraitch  and 
Qonda  forests  of  Oudh,  and  in  Central  India  from  the  Jumna  to  the  Godayeiy. 
The  old  leaves  shed  Feb.,  the  fresh  foliage  appears  April,  May.  Flowers  more 
or  less  throughout  the  year,  generally  during  the  rains.  Seed  ripe  autmnn,C.S. 
Often  cregarious  in  dry  places,  15-20  ft.  high,  with  a  short  erect  trunk,  3  ft  giitb. 
Bark  J  in.  thick,  light  or  dark  grey,  greenish  white  or  pale  brown,  slightly 
wrinkled.  Coppices  vi^rously.  R.  Tnompson  describes  a  large  coppice-wood 
of  it,  near  Ramnuggur  m  Kamaon,  so  dense  as  to  be  almost  impenetrable,  from 
which  the  neighbouring  villages  drew  their  supply  of  fueL  Easily  raised  from 
seed.  Wood  orown,  close-grained,  but  splits  when  drying.  Only  used  as  fael, 
merits  attention  in  that  respect.  The  leaves  are  used  in  polishing  wood.  The 
flowers  are  made  into  garlands,  and  a  fine  but  transient  ouff  or  orange-colonr 
for  cloth  is  made  from  tiiem. 

Order  LIL   8ALVAD0BACEJS. 

Glabrous  shrubs  or  trees.  Leaves  opposite,  petioled,  entire,  with  min- 
ute stipules.  Flowers  small,  regular,  tetramerous,  in  paniculate  spikes 
or  racemes.  Calyx  small,  4-lobed.  Corolla  hypogynous,  membianons, 
more  or  less  deeply  4-cleft,  lobes  imbricate.  Stamens  4,  filaments  short, 
inserted  at  the  base  of  the  corolla,  and  alternating  with  its  lobes ;  anthers 
2-celled,  introrse.  Disc  hypogynous,  4-lobed.  Ovary  free,  2-celled ;  stig- 
ma subsessile,  2-lobed,  ovules  geminate,  ascending.  Seeds  1-4,  albumen 
none;  embryo  with  fleshy,  plano-convex  cotyledons. — Eoyle  HL  319 
(under  Chencfpodiacece) ;  Wight  111.  ii.  227. 

1.  SALVADOBA. 

Leaves  subcoriaceous,  main  lateral  nerves  anastomosing  by  intramaigiBal 
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Tains.    Floweis  bisexual,  in  the  axils  of  deciduous  bracts.   Fruit  a  1  -seeded 
berry,  supported  by  the  persistent  calyx. 

Flowers  pedicellate,  in  lax,  axillary  and  terminal,  often  noddins 
panicles ;  calyx  small,  open,  lobes  less  than  half  the  length 
of  the  reflexed  petals 1,  S.  per»iea. 

Flowers  sessile,  in  compact  erect  axillary  panicles,  shorter  than 
leaves ;  calyx  cap-shaped,  lobes  nearly  as  long  as  the  erect 
petals 2,  S.  oleoide$. 

1.  S.  persica,  linn. ;  Roxb.  Cor.  PI.  t.  26 ;  Fl.  Ind.  i.  389 ;  Wight 
Ic  1621.— Syn.  S.  Indica,  Wight  IlL  t.  181.  8.  StocMt,  Wight  Ic. 
1621  R  Arab.  ArdJc^  irak,  Vem.  Kauri  van,  kauri  jcd,  jhdr^  jit,  Jhity 
Pb.j  Kabbar,  pUu,  Sindh ;  Jdl,  kharjdl,  N.W.P. ;  JTidl,  Rigputana. 

A  large  evergreen  shrub  or  small  tree,  with  white  branches,  drooping 
btanchlets,  and  glaucous  foliage,  but  much  clearer  and  brighter  green  than 
the  foliage  of  8.  oleoidee,  L^yes  varying  in  shape  from  ovate  to  naixow- 
kaceolate,  blade  1-2  in.  long.  Flowers  greenish-white,  pedicellate,  pedi- 
cels slender,  generally  ^  in.  long,  but  often  much  shorter.  Panicles  axil- 
lary and  terminal,  lax,  often  nodding,  longer  than  leaves  j  branches  race- 
moeo,  divaricate.  Calyx  open,  cleft  half-way  into  short,  broad,  rounded, 
ciliate  lobes.  Corolla  cleft  nearly  to  the  base  into  4  oblong  lobes,  twice 
the  length  of  calyx,  and  generally  reflexed.  Fruit  globose  or  subglobose, 
2-2^  lines  long,  fleshy,  greeniah-yeUow,  red  when  ripe,  supported  by  the 
persistent  yellowish  cup  of  the  ccdyx. 

PLmted,  particularly  near  Musealman  tombs,  in  many  parts  of  India.  Wild 
in  the  sonthem  part  of  the  Multan  and  Dera  Ghaad  Khan  districts,  in  Bhawal- 
pQi  and  Sindh.  Plentiful  in  lower  Sindh  and  on  the  BeluchieEtan  hills.  Doubt- 
niUy  wild  on  rocky  ground  near  the  Kutab  Minar  (Delhi).  "  On  the  Ganges 
Wis  all  over  down  to  near  Patna  "  (Madden  in  Hb.  Kew).  Wild  on  low  ground, 
paiticnlarly  on  saline  soils  in  Bajputana  (Bhurtpur,  Eishengarh,  associated  with 
Capparis  aphylloy  Frosopia  apictaern,  and  often  with  Salv,  oleoides),  near  the 
coast  in  Quzerat,  the  Eonkan  (tne  Habshi's  countrv),  in  the  Circars  and  the 
northern  part  of  Ceylon.  In  Syria,  Arabia,  i^ypt,  Abyssinia,  and  in  Western 
Africa.  The  old  leaves  are  shed  in  April,  the  new  foliage  coming  out  simul- 
taneously. Fl.  Nov.-May  ;  in  the  Panjab  the  fruit  ripens  in  Jane,  in  Sindh  in 
Jan.,  Feb.  Qregarious.  usually  in  compact  clamps  and  masses,  generally  a  large 
shrab  or  a  small  scruboy  tree,  but  under  favourable  circamstances  attains  30-40 
ft,  with  a  short  trunk,  often  crooked  and  fluted,  8-io  ft.  long  and  4-5  ft.  cirth. 
Qirths  of  6-8  ft.  are  not  rare  in  Sindh,  and  Edseworth  notes  one  tree  at  Pa^Kpat- 
tan,  north  of  Multan,  14  ft.  9  in.  girth.  Brancnes  numerous,  spreading,  extrem- 
ities drooping,  like  those  of  the  weeping-willow.  Bark  of  oranches  shinine, 
abnost  white,  light  ash-grey,  or  darker,  ^ark  of  trunk  thin,  grey  or  brownish, 
iiKgularly  rugose.  Wood  whitish  yellow,  soft,  the  cub.  ni.  (of  Sindh  wood) 
weighs  40^  lb.  (Dalzell),  46  lb.  (Fenner).  Medullary  rays  numerous,  fine,  pores 
kige,  in  concentric  belts  of  white  tissue,  alternating  with  darker-colour^  i)elt8 
of  nearly  tiie  same  vddth.  Easy  to  work,  and  takes  a  beautiful  polish.  White 
ants  do  not  attack  it,  nevertheless  it  is  bat  little  used.  It  is  a  poor  fuel,  and  is 
considered  useless  for  building.  Grows  readily  from  seed  and  coppices  well,  but 
its  growth  is  slow. 

The  root-bark  is  very  acrid,  and  when  brmsed  and  applied  to  the  skin  acts 
hke  a  blister  (Pharm.  Ind.  170) ;  the  twigs  are  used  as  tooth-cleaners  (miswdk). 
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ShootB  and  leaves  are  a  feivourite  fodder  of  camels ;  they  are  pungent^  eaten  as 
salad,  and  are  celebrated  as  antidotes  against  poison.  The  fruit  (outi,  Pb.;  jnruj 
Sindh)  is  pungent,  bitter,  and  aromatic ;  it  is  used  medicinally.  JSkdvadora 
persica  has  been  identified  with  the  Mustard-tree  of  Scripture. 

2.  8.  oleoides,  Dne.»Tab.  ZZXIX.— Jacq.  Voy.  Bot  t  144. — Syn. 
S.  indica,  Eoyle  111.  p.  319.  8.  persiea,  T.  Anderson  in  linn.  Soc  Jour- 
nal, V.  Snppl.  i  29.  Persian,  Irak-hindi  (Eoyle).  Vem.  Jaly  vdn^  vdniy 
mithi  van,  Pb. ;  Kabbar,  kfiabbaVy  jhdr,  didrj  mithi  didr,  Sindh ;  JAo/, 
N.W.P. 

A  shrub  or  small  tree,  with  stiff  branches,  ash-coloured  or  reddish  grey 
branchlets,  and  dull  cinereous  persistent  foliage.  Leaves  glaucous,  linear- 
lanceolate  or  ovate-lanceolate,  blade  17-2^  in.  long,  membranous  when 
young,  coriaceous  and  somewhat  fleshy  when  full-grown ;  main  lateral  nerves 
often  indistinct.  Flowers  greenish-white,  sessile,  in  erect  compact  axillary 
paniculate  spikes,  often  clustered  and  shorter  than  leaves.  Calyx  cup- 
shaped,  divided  half-way  or  nearly  half-way  into  4  rounded,  obtuse  lobes. 
Corolla  as  long  as  or  a  little  longer  than  cidyx.  Fruit  globose,  2|  lines 
diam.,  yellow  when  ripe,  dark  brown  or  red  when  dry,  supported  by  the 
persistent  calyx  and  marcescent  corolla. 

Abundant  in  the  driest  and  most  desert  parts  of  the  Panjab,  trans  and  ds- 
Indus,  often  forming  great  part  of  the  v^etation  for  miles,  ascending  to  3000  ft. 
trans-Indus,  to  2400  in  the  Salt  range.  Less  common  north  of  the  Salt  range. 
In  North  and  Central  Sindh  (often  associated  with  S.  persica),  not  conunon 
generally,  but  in  one  place  ^ear  Ehairpur)  more  common  than  JS.  persiea.  In 
Harriana,  Bikanir,  near  Delhi,  Agra,  Bhuitpur,  farther  east  probably  planted ; 
also  at  Aden.  The  leaves  are  renewed  about  April,  the  younff  foliage  is  often 
dark  greenish-grey,  but  dull  grey  when  full-grown.  Fl.  genenlly  March,  April ; 
fr.  about  June. 

In  arid  and  saline  soil  a  stunted  scrub,  but  attains  20-25  ft.  under  favourable 
-conditions.    Trunk  short,  often  twisted  or  bent,  girth  6-6  h,,  2  trees  11  ft.  4 
in.  and  12  ft.  girth  near  Multan,  noted  by  Edgeworth.    Large  trees  generally 
hollow.    Branches  numerous,  stiff,  divergent,  twisted,  often  swollen  at  foiks. 
Branches  stiffer  and  crown  narrower  than  S.  persiea.    Branchlets  ash-coloured 
or  reddish  grey.    Bark  ^  in.  thick,  whitish  grey,  or  dark  grev,  deft  into  small 
plates  by  irregular  shallow  cracks,  mostly  longitudinal,  and  fewer  cross-cracks. 
Inner  substance  hard  compact.    Wood  whitish,  compact,  soft,  weight  49  lb.  per 
cub.  ft.  (Sindh).    Structure  similar  to  that  of  S.  persica.    Not  touched  by  white 
ants  in  Sindh.  In  the  South  Panjab,  where  timber  is  scarce,  it  is  often  employed 
for  biiilding,  and  for  agricultural  implements  ;  Persian  wheels  are  made  of  it, 
and  (in  Sindh)  knee-timbers  of  boats.    A  poor  fuel,  requires  9-12  months  to  diy, 
gives  no  heat,  but  mixed  with  scraps  of  pine-wood  is  useful  for  brick -burning. 
Leaves  a  great  deal  of  ash,  and  blocks  the  fire-^ces  speedily.    Shoots  and 
leaves  are  much  browsed  by  camels.    The  fruit  {PU,  jMu,  pi^fu,  Pb. ;  Firtt, 
Sindh)  is  sweet,  and  is  eaten  largely.    When  dried  it  lorms  an  article  of  trade^ 
and  tastes  somewhat  like  currants. 

Ovoid  cinereous  galls  are  often  formed  on  petioles  and  flower-stalks^  and 
small  clustered,  deformed  leaves  grow  frequently  in  large  numbers  among  the 
flowers.  The  tree  grows  readilv  from  seed,  and  coppices  fairly  weU.  Its  growth 
is  beUeved  to  be  more  rapid  than  that  of  S.  persica,  but  the  annual  rings  are 
verv  indistinct,  and  obscured  by  the  numerous  concentric  belts  of  altemating 
white  and  darker  tissue  (often  16-16  on  1  in.  of  radius). 
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Trees,  shnibs,  often  climbing,  or  herbs.  Leaves  opposite,  generally 
connected  by  interpetiolar  stipules  or  by  a  raised  line.  Flowers  regular, 
4-5-merou8.  Corolla  hypogynous,  regular  or  irregular.  Stamens  epipeta- 
Ions,  usually  alternating  with  the  eorolla-segments.  Ovary  free,  2-celled  ; 
style  simple,  stigma  often  2-lobed.  Seeds  albuminous. — Wight  HI.  ii. 
170 ;  Bentham  in  Joum.  linn.  Soc.  i.  52. 

Fruit  indehiBeent,  with  a  shell-like  rind ;  floweTS  pentameroos, 

corolla  Talvate  in  bud ].  Stryohnos. 

Fruit  a  capsule^  dehiscent  septicidally  ;  flowers  tetrameroaa,  cor- 
olla imbricate  in  bud  2.  BUDDLEIA. 

1.  STBYOHNOS,  Linn. 

Trees  or  climbing  shrubs,  with  entire  3- 5 -nerved  leaves.  Flowers 
pentamerous,  bisexual  Corolla  tubular  or  funnel-shaped,  lobes  valvate. 
Stamens  inserted  in  the  throat,  filaments  short  Style  filiform,  stigma 
capitate,  or  indistinctly  2-lobed;  ovules  numerous,  placentas  fleshy, 
sdiiate  to  both  sides  of  the  dissepiment.  Fruit  a  berry  with  a  sheU-like 
rind,  the  seeds  large,  compressed,  embedded  in  a  fleshy  pulp.  Embryo 
short  straight  eccentric,  in  a  cartilaginous  albumen. 

Corolla  campannlate,  throat  bearded  ;  fmit  black  when  ripe,  ) 

in.  diam.,  l-seeded I.  S.  potatorum, 

CoroUa-tabe  cylindric,  many  times  longer  than  calyx;  froit 

orange  when  ripe,  8-4  in.  diam.,  many-seeded  .        .        .       2.  iS'.  Nux-vomica, 

1.  8.  potatorum,  Linn.  fil. ;  Eoxb.  Cor.  PL  t.  5 ;  Fl.  Ind.  i.  576  ; 
Wight  DL  t.  156. — The  clearing-nut  tree.  Sans.  Katdka,  Vem.  Nermali, 
rUnnaU,  nel^mal. 

A  middle  -  sized  tree,  evergreen,  wholly  glabrous  ;'  trunk  often  irregu- 
larly fluted.  Leaves  coriaceous,  ovate  or  rotundate,  subsessile,  or  very 
shortly  petiolate,  2-3  in.  long.  Flowers  white,  fragrant,  in  short  peduncu- 
late glabrons  cymes,  on  the  previous  year's  wood,  at  the  base  of  this  year's 
branchlets.  Corolla-tube  campanulate,  with  tufts  of  white  hair  at  the 
base  of  the  segments  between  the  stamens.  Style  cylindric,  from  a  coni- 
cal base,  stigma  indistinctly  2-lobed.  Berry  subglobose,  black  when  ripe, 
l-aeededy  f  in.  diam.     Seeds  compressed,  nearly  circular. 

South  India,  Ben^,  Behar,  Bijoragogurh  forests,  and  probably  elsewhere  in 
the  Centr.  Prov.  Bark  dark-coloured,  deeply  cracked.  Pi.  H.S.  Wood  dur- 
able, hard  and  close-grained.  Medullary  rays  numerous,  whitish  in  darker 
tiasae.  Pores  in  large,  irregularly  ramified  patches  of  whitish  tissue.  Pulp  of 
the  fmit  eaten.    The  ripe  seeds  are  used  to  clear  muddy  water. 

2.  8.  Nnx-vomica,  Linn. ;  Roxb.  Cor.  PL  t  4 ;  Fl.  Ind.  i.  575 ;  Bedd. 
FL  Sylv.  t  243;  Benth.  L  c.  103. — ^Vem.  Kuchla,  kajra;  Kluxbaung, 
Bozm. 

A  small,  slow-growing,  evergreen,  glabrous  trea  Leaves  ovate  or  rotun- 
date, coriaceous,  shining,  blade  4-5  in.,  petiole  ^  in.  long.  Flowers  green- 
ish white,  on  terminal  pubescent  pedunctilate,  corymbose  cymes.    Corolla- 
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tube  cjlindric,  4-5  times  longer  than  calyx,  throat  glabrous.  Style  filiform, 
stigma  undivided.  Berry  as  large  as  an  orange,  and  of  the  same  colour. 
Seeds  flat,  grey,  shining,  circular  or  reniform. 

South  India,  Burma,  Bengal,  Qorakhpur  forests  (D.B.),  and  probably  alw  in 
the  Centr.  Prov.  Bark  smooth,  ash-coloured,  young  shoots  shining,  deep  green. 
Wood  hard,  durable,  of  a  bitter  taste.  Structure  similar  to  that  of  S,  potatorum^ 
but  the  whitish  patches  more  in  concentric  lines.  Weight  48.75  lb.  CD 3.  exp. 
1864),  66  lb.  (Skinner^.  Value  of  P.  623  (D.B.),  1120  (Sk.)  The  seeds  contam 
0.28-0.537p  o^  Strycimia,  an  extremely  bitter  and  most  poisonous  alkaloid, 
mixed  witn  Brucia,  another  alkaloid  closely  related  to  it.  These  sabstanoes 
are  also  found  in  the  bark  of  S-  Nux-vomtca,  and  in  the  bark  and  root  of 
several  other  species  of  the  genus.  They  seem  to  constitute  the  poisonous  prin- 
ciple in  the  Upas  Radja  or  TietUe,  the  arrow-poison  of  the  Moluccas,  prepared 
from  the  root-bark  of  a  climber  {S,  Tieute,  LescL  ;  Miq.  FL  Ind.  Bat.  iL  380). 
Igasuric  acid  ^similar  to  Malic  acid)  is  associated  with  these  alkaloids.  The 
orange-colourea  pulp  of  the  fruit  is  eaten  by  birds. 

2.  BTTDDLBIA,  Linn. 

Shrubs,  with  a  mealy  or  woolly  tomentum,  rarely  glabrous.  Flowers 
tetramerous.  Corolla-lobes  imbricate  in  bud.  Stamens  4,  anthers  nearly 
sessile.  Capsule  opening  septicidally  in  2  entire  or  bifid  valves,  leaving 
the  dissepiment  free  in  the  centre.     Seeds  small,  numerous. 

Flowers  in  dense  cylindrical  leafless  spikes ;  tomentum  white  or 

yellowish 1.  ^.  asiaUoa. 

Flowers  in  leafy  panicles ;  tomentum  tawny  or  rost-coloored    .        2.  B.  panieuUUa, 

1.  B.  asiatica,  Lour. — Syn.  B,  discolor,  Eoth;  Wight  Ic.  t  894.  B, 
NeemdOj  Eoxb.  FL  Lid.  i.  396.     Yem.  Bhati,  dhaida,  shiuntra,  Eamaon. 

A  large  shrub;  branches,  inflorescence  and  under  side  of  leaves  covered 
with  a  white  or  yellowish  soft  tomentum  either  dense  and  thick,  or  more 
or  less  mealy.  Leaves  lanceolate,  3-6  in.  long,  on  a  short  petiole,  entire 
or  serrulate,  usually  glabrous  above.  Flowers  white,  odorous,  nearly  ses- 
sile, in  dense  cylindrical  bracteate  erect  spikes,  often  interrupted  at  the 
base,  either  solitary  and  terminal,  or  several  together  at  the  ends  of 
branches.  Corolla-tube  pubescent  outside,  less  than  twice  the  length  of 
calyx,  lobes  rounded,  obtuse.     Valves  of  capsule  bifid. 

A  common  shrub  in  South  India,  Burma,  Bengal,  Oudh,  along  banks  of  nal- 
lahs  and  ravines.  In  the  sub-Himalayan  tract  extends  as  far  west  as  the  Indiu» 
ascending  to  4000  ft.  China.  Indian  Archipelago.  FL  Feb.- April.  In  most 
parts  of  Burma,  this  and  Blumea  are  common  shrubs  on  deserted  hill-cleanugs 
(Toungyas). 

2.  B.  paaicnlAta,  WalL  ;  Roxb.  Fl.  Ind.,  ed.  Carey,  i  412.— ^yn.  B. 
erispciy  Benth. ;  DC.  Prodr.  x.  444.  Yem.  Spera  w^ma^  Afg.;  DhoUu, 
Ohmtia,  N.  W.  Him.     Also  known  by  the  names  of  the  preceding  species. 

A  shrub  or  small  tree,  with  a  gnarled  and  crooked  stem ;  branches 
woody,  bark  peeling  off  in  long  shreds ;  branchlets,  leaves,  and  inflor- 
escence densely  clothed  with  soft  rust-coloured  or  tawny  tomentum. 
Leaves  extremely  variable,  from  lanceolate^  entire,  to  ovate-triangular, 
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dentate  and  deeply  cut;  blade  4-6  in.,  petiole  ^-1^  in.  long.  Flowers  sub- 
sessile,  white,  fragrant,  in  braeteate,  generally  pedunculate  clusters,  form- 
ing iir^olar  terminal,  leaf -bearing  panicles.  Bracts  linear,  generally 
longer  than  flowers.  Corolla  densely  tomentose  outside,  tube  cylindrical, 
twice  the  length  of  calyx,  lobes  rounded,  obtuse. 

Himalaya,  Indus  to  Bhutan,  ascending  to  7000  ft.   Afghanistan.  Beluchistan. 

Order  LIV.  AFOCTNEJE. 

TreeSy  shrubs,  twiners,  rarely  perennial  herbs,  the  juice  frequently 
milky.  Leaves  entire,  opposite  or  whorled,  very  rarely  alternate,  without 
stipules,  or  with  small  glandlike  intrapetiolar  or  interpetiolar  stipules. 
Mowers  r^ular,  usually  cymose.  Calyx  free,  divided  nearly  or  quite  to 
the  base  into  5  segments  or  sepals,  generally  imbricate  in  bud.  Corolla 
hyppgynous,  gamopetalous,  with  5  spreading  lobes,  contorted,  rarely  val- 
vate  in  bud,  the  throat  hairy  inside,  or  closed  with  a  corona  of  scales. 
Stamens  5,  inserted  in  the  tube,  alternating  with  the  corolla-lobes ;  anthers 
erect,  2-celled,  the  ceUs  opening  inward  in  longitudinal  slits,  the  pollen 
not  collected  in  masses.  Pistil  dicarpellary ;  the  carpels  either  distinct 
below,  or  united  in  a  2-celled  ovary  with  axile  placentas,  or  in  a  1-celled 
ovary  with  panetal  placentas ;  ovnles  few  or  more  generally  numerous ; 
style  single  or  2  distinct  styles ;  stigma  usually  thickened.  Seeds  often 
bearing  a  conoa  or  tuft  of  long  hairs,  usually  albuminous,  embryo  straight. 
— Eoyle  DL  269 ;  Wight  IlL  ii.  160. 

Fruit  a  fleshy  indehisoent  berry,  generally  1  •  4  •  seeded ; 

leaves  opposite ;  spines  azulary         ....       1.  Cabissa. 
Fiuit  a  laige  subglobose  drupe,  with  hard  fibrous  endocarp ; 

leaves  sdtemate,  crowded  at  the  ends  of  branches       .      2.  Cebbbjul 
Fruit  of  2  many-seeded  follicles,  distinct  from  the  begin- 
ning, or  separating  when  ripe. 
Seeds  naked,  angular,  embedded  in  pulp ;  leaves  opposite      3.  Tabernjihontana. 
Seeds  naked,  wmged ;  leaves  alternate,  sessile  4.  Rhazya.. 

Seeds  naked,  winged ;  leaves  alternate,  petlolate,  crowded  ^ 

at  the  ends  of  branches 6.  Plttmbbia. 

Seeds  with  a  tc^  of  hairs  at  the  lower  end — ^that  is,  the 
end  opposite  the  hilum  ;  leaves  opposite ;  stamens 

ezserted 6.  Wrigbtia. 

Seeds  fiat,  attached  in  the  middle,  with  a  fringe  of  hairs 
all  round ;  and  prominent  tufts  at  the  ends ;  leaves 

whorled 7.  Alstonia. 

Seeds  with  a  tuft  of  hairs  at  the  hilum — that  is,  at  the 
upper  end ;  corolla  without  appendices. 
A  small  tree,  not  climbing ;  fruit  of  2  distinct  follicles      8.  Holarbhina. 
Climbers ;  fruit  of  2  distinct  follicles         ...      9.  Ichkogabfus. 
Climbers ;  fruit  a  long  cylindrical,  2-valved  capsule, 
separating  into  2  foUicles  when  ripe. 
Glalnroos ;  corolla- tube  short  cylindrical ;  limb  }  in. 

across .10.  Vallabis. 

Tomentose;  corolla  hypocrateriform,  limb  2-8  in. 

across 11.  Chonxmobfha. 

Seeds  pubescent  all  over,  and  with  a  tuft  of  hairs  at  the 
hilom ;  a  corona  of  6  laciniated  appendices  opposite 
to  the  coToUa-lobes 12.  Nbbium. 
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Several  plants  of  this  family  yield  caoutchouc.  Vahea  gummifera,  Lam.,  of 
Madagascar,  and  other  sx>ecies  of  the  sanie  genus,  produce  an  excellent  aiticle, 
second  only  in  quality  to  the  Paia  caoutchouc.  They  are  large  climbing  ahrabs, 
with  huge  subglobose  fruit.  The  African  caoutchouc,  a  much  inferior  article,  is 
likewise  produced  by  large  climbing  shrubs,  which  belong  to  the  genos  Lan- 
dolphia^  with  large  subdobose  firmt  containing  an  addiuous  pulp  in  a  hard 
woody  rind.  Urceola  dcutica,  Boxb. ;  Wight  Ic.  t.  473,  a  gigantic  climber 
(fruit  of  2  large  globose,'many-seeded  coriaceous  follicles,  the  seeds  embedded  in 
neshy  eatable  pulp)  of  the  Indian  Archipelago,  yields  the  Borneo  rubber,  and 
small  quantities  of  caoutchouc  are  collected  in  India  from  WiUvffhbda  eduUit 
.  Roxb.  Cor.  PL  t  280,  and  W.  Martabamca,  WalL  PL  As.  rar.  t.  272,  two  laige 
climbers  of  Burma  and  Eastern  Bengal. — (Collins'  Report  on  Caoutchouc,  1872.) 

Vahea  belongs  to  the  sub-Order  of  CarisseoBy  with  a  single  2-celled  ovaiy. 
Landolphia  and  WiUughbeia  are  somewhat  anomalous  genera  with  l-oellei 
ovary,  and  fleshy  fruit.  Urceola  belongs  to  the  sub-Order  Euapoevnea  (fruit 
of  2  many-seedea  follicles),  which  comprises  all  genera  described  below,  except 
Carissa  and  Cerbera, 

1.  CABI88A,  Linn. 

Shrubs  or  trees,  often  armed  with  opposite  axillary  spines.  Leaves 
opposite.  Calyx  without  glands.  Corolla -tube  cylindrical,  slightly 
swollen  round  the  anthers,  lobes  spreading,  contorteid  in  the  bud,  the 
throat  without  scales.  Anthers  oblong  or  lanceolate,  included  in  the 
coroUa-tube.  Ovary  single,  2-celled ;  ovules  several  in  each  cell ;  style 
fiUform,  stigma  thickened.  Fruit  succulent,  indehiscent.  Seeds  14, 
rarely  more,  without  hairs,  albuminous. 

Leaves  and  bnmchlets  alwajrs  glabrous ;  fruit  ^-1  in.  long,  some- 
times more  than  4-Beeded \,  C.  Caramdat. 

Leaves  and  branchlets  often  pubescent ;  fruit  i  in.  long,  4-8eeded      2.  C, 


1.  0.  Carandas,  Linn. ;  Roxb.  Cor.  PL  t  77 ;  Fl.  L  687 ;  Wight  Ic. 
t.  426.— Syn.  C.  congesta,  Wight  Ic.  t  1289.  Sans.  Karamarda  (the 
tree),  amgna  (the  fruit).  Yem.  Karaunda^  karaun,  karunda^  korwdat 
garinga,'    Local  n.  Timukhia^  N.W.P. ;  Gotho^  C.P. 

A  large  evergreen  shrub  with  a  short  stem,  glabrous,  only  inflorescence 
pubescent.  Branchlets  generally  alternate,  witibi  twin  stout,  sharp,  often 
forked,  glabrous,  shining  spines  at  their  base,  1-1^  in.  long;  branches  ex- 
ceptionally opposite,  generally  without  spines.  Leaves  coriaceous,  generally 
penninerved,  wholly  glabrous,  and  shining  on  both  sides,  elliptic  ovate  or 
obovate,  rarely  elliptic-oblong,  obtuse  or  mucronate,  1  j^3  in.  long,  1-2  in. 
broad,  subsessile  or  on  short  petioles.  Flowers  white,  inodorous,  on  short 
pedicels  in  sessile  or  pedunculate  pubescent  cymose  corymbs  of  10-20 
flowers  at  the  ends  of  branches.  Bracts  linear,  pubescent  Calyx  pubes- 
cent, deft  half-way  or  deeper  into  lanceolate  ciHate  segments.  Cozolla- 
lobes  lanceolate,  shorter  than  tube,  but  more  than  half  its  length  Ovules 
4  in  each  cell  of  ovary.  Berry  ovoid  or  globose,  ^1  in.  long,  4-  or  moTB- 
seeded,  shining,  first  red,  black  when  ripe. 

Cultivated  in  most  parts  of  India,  not  much  in  the  Panjab ;  is  wild  on  dry 
sandy  and  rocky  soil  m  the  Gonda  and  Baraich  divisions  of  the  Oudh  f aresta, 
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Bingah  Sal  forests  (R.  Thompson),  in  the  Gorakhpur  district,  in  Bengal  and 
South  India.  Foliage  ^neiallj  renewed  in  March.  FL  Jan.-April ;  fruit  ripens 
July- Aug.    Grows  rapidly,  and  coppices  freely. 

Stem  d-4  ft.  high,  2  ft  girth,  sometimes  more,  branches  rigid,  divergent, 
forming  a  scanty  rounded  crown.  Branchlets  reddish-hrown,  smooth,  spread- 
ing. Bsik  i  in.  thick,  grey  or  white  with  pale-orange  streaks,  smoothish  be- 
tween longitudinal  wrinues,  with  brown  exfoliating  so&les.  Wood  white,  close- 
mined  and  hard,  is  an  exc^ent  fuel,  and  has  been  recommended  for  turning. 
Stakes  excellent  fences.  The  red,  half-ripe  fruit  is  made  into  tarts  jeUies  and 
pickle.     When  ripe,  it  is  sold  in  bazaars  and  eaten  largely. 

2.  0.  difltisa,  Eoxb.  FL  Ind.  I  689;  Wight  Ic.  t.  427.— Vera.  Karaunda. 
Local  n.  (Tan,  gama^  garinda,  Pb. 

A  small  evergreen  ahrab,  with  rigid,  spreading  branches ;  young  leaves, 
branchlets  and  inflorescence  pubescent.  Branchlets  opposite  and  single, 
spines  ^1  in.  long,  often  pubescent  and  forked,  generally  at  the  base  of 
the  single"  branches.  Leaves  coriaceous,  glabrate  or  pubescent  beneath, 
ovate,  acute,  mucronate,  1-1^  in.  long,  ^  in.  broad,  generally  with  1  or 
2  pairs  of  arching  basal  nerves.  Flowers  pure  white  to  delicate  pink, 
finely  odorous,  on  short  pedicels  in  sessile  or  pedunculate  cymose  corymbs 
of  2-10  flowers,  at  the  ends  of  branches.  Bracts  linear,  pubescent.  Calyx 
pubescent,  cleft  nearly  to  the  base  into  lanceolate  dliate  segments.  Cor- 
oUarlobes  lanceolate,  shorter  than  tube,  but  more  than  half  its  length. 
Ovules  2  in  each  cell  of  the  ovary.  Berry  subglobose,  ^  in.  long,  4r-seeded, 
shining,  black  when  ripe,  seeds  4. 

Abundant  wild  in  most  parts  of  India,  in  the  plains  of  the  Panjab,  the  sub- 
Himalayan  tract,  ascending  to  4000  ft.,  and  in  the  trans-Indus  territory,  gene- 
rally gr^arious,  here  and  there  forming  underwood  in  forests  of  Bamboo  in  the 
SiwaUk  tract,  of  Finns  Icnffifclia  (Eangra),  of  Teak  (Saugor  district).  Useful 
by  keeping  the  ground  moist  and  cool  under  trees  with  light  foliage  which  do 
notthrow  heavy  shade  ;  may  be  employed  in  the  same  way  as  Beech  underwood 
under  Oak  or  Scotch  Fir  in  Europe.  Spreads  readily  where  clearings  have 
been  made,  and  mav  in  such  cases  mipede  the  reproduction  and  growth  of  the 
forest.  Fl.  March-May ;  fruit  ripens  Oct.- Feb.  Very  hardy,  coppices  freely. 
The  wood,  though  always  small,  is  .used  for  turning  and  for  making  combs  ;  it 
is  an  excellent  fuel  Very  old  wood  is  said  (in  E^angra)  to  be  black  and  fra- 
grant. The  leaves  are  greedily  eaten  by  goats  and  sheep,  but  the  chief  use  of 
the  shrub  is  to  famish  material  for  dry  fences. 

The  characters  available  for  the  distinction  of  these  two  species  are  unsatisfac- 
tory and  variable,  and  farther  inquiries  may  possibly  show  (7.  Carandaa  to  be 
nothing  but  the  cultivated  form  ol  (7.  dijuia. 

2.  CEBBEBA,  Linn. 

Shrubs  or  trees,  with  alternate  leaves,  crowded  on  the  young  branches. 
Flowers  large,  in  terminal  corymbose  cymes.  Calyx  without  glands. 
Corolla-tube  cylindrical,  without  scales,  lobes  spreading,  angular,  contorted 
in  bud.  Anthers  included  in  the  corolla-tube,  inserted  about  the  middle. 
Ovary  of  2  distinct  carpels,  united  by  a  single  style,  each  carpel  incom- 
pletely divided  by  a  very  prominent  placenta,  bearing  2  superposed  ovules 
on  each  side ;  stigma  conical,  often  2-lobed  at  the  tip.     Fruit  (from  the 
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abortion  of  one  carpel)  a  single  drupe,  flattened  on  one  side,  with  a  woody 
or  fibrous  endocarp,  usually  1 -seeded.     Seeds  without  hairs. 

1.  0.  OdoUam,  Gartn. ;  Boxb.  FL  Ind.  i.  692 ;  Wight  Ic.  t  441. 

A  large  tree  or  a  shrub,  wholly  glabrous,  with  thick  branches.  Leaves 
6-12  in.  long,  shining,  oblong  Isoiceolate  or  oblanceolate,  acuminate,  nar- 
rowed into  petiole  1  -  Ij  in.  long ;  main  lateral  nerves  numerous,  pa^ 
allel,  at  right  angles  to  midrib,  joined  by  indistinct  intramarginal  Veina 
Flowers  white,  sweet-scented,  in  a  corymbose  pedunculate  cyme.  Calyx- 
segments  hnear,  reflexed,  deciduous.  Bracts  coloured,  |*1  in.  long,  cadu- 
cous.    Drupe  OYoid,  2-4  in.  long,  endocarp  thick,  fibrous. 

Common  in  salt  swamps  on  the  coast  of  Bengal,  the  peninsula  and  probably 
of  Sindh.  A  widely  spread  tree,  on  the  coasts  or  China,  the  Indian  Archipelago, 
Queensland,  and  the  Pacific  islands.  In  flower  and  fruit  throughout  the  year. 
Wood  white,  soft,  and  spongy. 

3.  TABEBNJBMONTANA,  Plum. 

1.  T.  coronaria,  Willd.;  Eoxb.  Fl.  Ind.  ii.  23;  Wight  Ic.  t  477; 
Bot.  Eeg.  t.  1064. — ^Vem.  Clidndui,  iaggai,  taggar, 

A  shrub,  6-8  ft.,  glabrous,  branches  dichotomous.  Leaves  opposite,  eUip- 
tic-oblong,  acuminate.  Flowers  white ;  calyx  glandulose  inside ;  corolla- 
tube  cylindrical,  slender ;  ovaries  2  with  many  ovules,  style  1.  Fruit  of  2 
distinct  recurved  cylindrical  follicles,  1-3  in.  long.  Seeds  3-6,  embedded 
in  red  fleshy  pulp  ;  embryo  in  a  fleshy  albumen. 


Cultivated  in  gardens  throu^out  India,  with^ingle  and  double  flowen ;  ez- 
edingly  fragrant  a1»  night.    Wild  in  Eastern 
the  Konkan.    Fl.  in  the  hot  and  rainy  season. 


T.  utUis,  Amott  in  Edinb.  New  PhiL  Joum.  1830,  L  318,  is  a  tree  in  British 
Guiana,  which  yields  a  thick  sweet  nutiitiouB  milk,  called  Hya-hya  by  the 
Indians. 

4.  BHAZYA,  Decaisne. 

I.  B.  stricta,  Decaisne  in  Jacquem.  Toy.  Bot  t  111. — ^Yem.  Ytna^ 
Salt  range ;  Oandera,  Trans-Indus ;  Sewar,  sikar,  ishuHzrg.  Sindh. 

A  small  glabrous  shrub.  Leaves  alternate,  linear  -  oblanceolate,  mn- 
cronate,  sessile.  Flowers  white,  odorous,  corolla -tube  cylindrical,  mndi 
longer  than  lobes ;  ovary  2-celled,  with  numerous  ovules.  Fruit  of  2 
distinct  erect  cylindrical  follicles.  Seeds  numerous,  flat,  with  membranous 
wings  at  the  two  extremities ;  embryo  straight,  in  a  fleshy  albumen. 

Abundant  in  the  trans- Indus  territory,  between  Indus  and  Jhelam,  and  in 
Sindh.  Afghanistan,  Beluchistan,  and  Arabia.  FL  April.  Used  as  fuel  The 
leaves,  after  steeping  for  some  days,  are  fodder  for  gowts.  The  fruit  (S(mmar) 
and  the  leaves  are  used  in  native  medicine. 
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5.  PLTJMEBIA,  Toum. 

Shrabs  or  trees,  with  alternate  leaves,  crowded  at  the  ends  of  branches. 
Flowers  large,  in  terminal  corymbose  cymes.  Calyx  small,  without  glands. 
Coiolla-tabe  cylindrical,  without  scales,  lobes  spreading,  contorted  in  bud. 
Anthers  inserted  at  the  base  of  the  corolla- tube,  round  the  ovary.  Ovary 
of  2  distinct  carpels,  united  by  a  single  style,  ovules  numerous ;  style 
short)  thick,  with  a  24obed  stigma.  Fruit  of  2  follicles  with  numerous 
compressed,  winged,  hairless,  albuminous  seeds.  Cotyledons  flat^  folia- 
ceonB. 

1.  P.  acntifolia,  Poiret. — Syn.  P.  acuminata,  Roxb.  FL  Ind.  ii  20 ; 
Wight  Ic.  t  471.     Vem.  Chda  chin,  Hind. ;  Khair  champa,  Bomb. 

A  small  tree,  wholly  glabrous,  with  thick  branches,  and  rough  bark, 
fnll  of  tenacious,  white  juice.  Leaves  lanceolate  or  oblanceolate,  6-15  in. 
long,  narrowed  into  a  petiole  1-2  in.  long ;  main  lateral  nerves  numerous, 
transverse,  parallel,  joined  by  prominent  intramarginal  veins.  Flowers  in 
large  compound,  pedunculate  cymes,  white,  fragrant^  pale  yellow  in  the 
centre.    Follicles  divaricate,  rigid,  drooping,  6  in.  long. 

Cultivated  throughout  India  and  Burma,  near  villages,  temples,  and  in  gar- 
dens, but  not  indigenous.  Cultivated  in  Siam,  China,  Cochin  China,  and  the 
Indian  Archipelago  (Rumph.  Amb.  iv.  t.  38J.  Its  home  is  not  known.  It  grows 
in  New  Grenada  and  other  parts  of  tropical  America,  but  whether  indigenous, 
is  uncertain.  fThe  other  Plumerias  inhabit  tropical  America,  and  P,  laranthi- 
folia,  Will, ;  Mart  Flora  Brasiliensis,  vi.  p.  42,  a  closely  allied  species,  is  found  in 
Para  and  Matto-Grosso.)  FL  H.  and  R.  S.  Rinens  its  fruit  very  rarely.  At- 
tempts have  been  made  to  make  caoutchouc  of  tne  milk,  but  without  success. 

6.  WBIQHTIA,  R  Brown. 

Trees  or  shrubs,  with  opposite  leaves.  Flowers  in  terminal  corymbose 
cymes.  Calyx  with  5-10  broad  scales  inside  at  the  base.  CoroUa-tube 
cylindrical,  generally  short;  lobes  spreading,  before  expansion  twisted 
towards  the  right,- the  throat  with  a  corona  of  5  or  10  erect  scales,  either 
distinct  or  united  in  a  ring.  Stamens  inserted  in  the  throat,  filaments 
short  and  broad,  continued  into  a  broad,  tapering  connective ;  anthers 
exserted,  sagittate,  connivent  in  a  cone  round  tiie  stigma,  and  often 
adhering  laterally.  Ovary  of  2  carpels,  distinct  or  connate,  with  numer- 
ons  ovules  in  each,  multiseriate,  on  axile  placentas.  Fruit  long-cylindri- 
cal, separating  into  two  follicles  dehiscing  on  the  inner  face,  filled  with 
numerous  oblong  pendulous  seeds,  each  with  a  tuft  of  long  silky  hairs 
at  the  lower  end.  Albumen  none,  embryo  cylindrical,  cotyledons  con- 
volute, longer  than  superior  radicle. 

FoUidee  connate  into  a  long  cylindrical  capsule,  separating  and 

dehiscing  at  the  same  time ;  leaves  soft  tomentoae        .        .     1,   W,  tometUosa, 
Follicles  distmct,  cohering  at  the  apex  only;  leaves  rough  .        .     2.   fP.  Hndoria. 

] .  W.  tomentosa,  Roem.  et  Schultes ;  Wight  Ic.  t.  443. — Syn.  W. 
mcUisnma,  WalL  PI.  As.  rar.  t.  146 ;  Wight  111.  t  154.  Nerium  tomm- 
tonim,  Roxb.  FL  Ind.  ii  6.     Vem.  Keor,  kUatoa,  Pb.  DhwPi,  N.W.P., 
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Oadh.     Local  names:  DJiaratUi,  darJisla,  dairUy  (rarhw. ;  LettaukUtcin, 
Burma. 

A  small  tree,  branclilets  and  leaves  clothed  with  soft  tomentom.  Leayes 
elliptic,  acuminate,  narrowed  into  a  short  petiole,  3-4  in.  long ;  main  lateral 
nerves  parallel,  8-12  pair.  Flowers  1  in.  across,  in  subsessile,  stiff,  erects 
corymbose  and  tomentose  cymes,  with  oval  deciduous  bracts.  Corolk- 
tube  twice  the  length  of  calyx,  lobes,  oblong,  yeUowish,  corona  fleshy, 
orange-coloured,  clefb  into  unequal  oblong  lobes.  Anthers  white.  Fruit 
subcylindrical,  laterally  compressed,  8-12  in.  long,  ^  in.  across,  rongh 
with  numerous  white  elevated  specks,  with  two  shallow  black  furrows 
at  the  junction  of  the  carpels,  the  carpels  separating  when  ripe  ;  hairs  of 
seed  pure  white. 

Sub-Himalayan  tract  and  outer  ranges,  ascending  to  3500  ft.  or  more  (Benar- 

e,  Jaunsar  Bawar,  D.B.),  as  fiEir  west  as  the  Bias,  and  very  rare  beyond  it  to 
Indus.  Oudh,  Bengal,  Central  and  South  India.  Ceylon  and  Burma.  Often 
associated  with  Sal,  but  more  commonly  in  mixed  forests.  The  leaves  are 
shed  Feb.-March,  the  new  foliage  appears  April-May.  FL  April-June;  fr. 
Nov.-Jan. 

Attains  20-25  ft,  with  a  short  irregular  trunk  3,  rarely  4  ft  girth.  Branches 
scabrous,  with  small  li^ht-coloured  specks.  Bark  4in.  thick,  li^ht  or  dark  cin- 
ereous, corky,  inner  substance  whitisn,  compact  Wood  yellowish  white,  even- 
and  fine-gramed,  not  hard,  easyto  work,  heartwood  not  (Sstinct  Weight  33.75 
lb.,  value  of  P.  523  (Kyd).  Used  in  turning,  carved  into  bowls,  puites,  and 
combs  (Saharunpur).  The  bark  of  stem  and  root  are  administered  against  snake- 
bites and  the  sting  of  scorpions.  Abundant  yellow  milky  juice  flows  from 
incisions,  containing  a  yellow  colouring  matter  (Roxb.) 

There  is  some  uncertainty  regarding  the  colour  of  the  corolla.  Wallich  (Nepal, 
Oudh,  Kamaon^  and  Wight  describe  and  figure  W.  moUissima  with  yellow  floweis 
tinged  with  rea,  and  Thwaites  (Enum.  T^yl,  193)  describes  W,  tomentosa  in  the 
same  manner.  Roxburgh  says — ^flowers  white,  nectary  (corona)  orange-coloured ; 
Yoigt  (Hort  p.  525^ — yellowish-white,  with  an  orange-coloured  throat ;  and 
Qianam  (Bombay  Plants,  114)— white.  Do  the  flowers  change  colour  daring 
the  day  ?  According  to  Wallich,  the  flowers  of  molltssima  are  inodorous  ;  Vcngt 
describes  them  as  famtly  smelling  of  rhubarb  ;  and  J.  L.  Stewart  "  as  scenting 
the  foresf  It  is  not  impossible  that  a  distinct  species  with  white  flowers  may 
yet  be  discovered  ;  and  it  should  be  added  that  W.  WaUiehuy  A  DC.,  Wi^t 
Ic.  t  1296,  which  ia  otherwise  exceedingly  like  W,  tomentoM,  is  described  with 
white  flowers. 

2.  W.  tinctoila,  R.  Br. ;  Bedd.  Fl.  Sylv.  t  241.— Syn.  W.  BoOui,  G. 
Don;  Wight  Ic.  t  1319.  Nerium  iinetorum^  Roxb.  FL  Ind.  ii  4. 
YenL  Dhwliy  Banda ;  Khimi,  Mey war.     (Seeds  IndatjaUy  indrajan.) 

A  small  tree  ;  branchlets  yellow  or  light  brown,  extremities  and  leaves 
glabrous  or  pubescent.  Leaves  elliptic-oblong,  3-4  in.  long,  acuminate, 
base  rounded,  petiole  very  short ;  main  lateral  nerves  8-10,  arching^ 
joined  by  intramarginal  veins.  Flowers  white,  in  lax  terminal  cymes 
with  slender  spreading  branches.  Corollartube  twice  the  length  of  calyx. 
Corona  of  numerous  linear  scales,  varying  in  length,  some  inserted  with 
the  filaments,  others  on  the  corolla-lobes.      Fruit  of  2  distinct  pendu- 
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lous,  slender  follicles,  10-20  in.  long,  cohering  at  the  top  only,  with 
elevated  longitudinal  lines^  otherwise  smooth.  Yar.  a.  tinctona;  glab- 
rous. jS.  Rothii;  pubescent,  leaves  rough  when  old. 

Common  in  the  Peninsula,  ascending  to  4000  ft  (a  and  /3).  From  Central 
India  d  only,  with  rough  leaves,  is  kuown.  Bassi  forests  in  Meywar,  Nag- 
pahar  between  Ajmir  and  Pokur  (D.B.) ;  Banda,  Edgeworth.  Leaves  are  shed 
Feb^  reappear  in  March- April,  with  the  flowers.  Fruit  ripens  ensuing  C.S. 
Wocd  pure  white,  close-  and  even-drained,  valued  highly  for  turning  and 
carving.  The  leaves  yield  Indigo  (Roxb.)  The  seeds  are  sold  as  the  sweet 
i^nMa)  indarjau  in  the  bazaars ;  they  are  not  bitter. 

W>  cocdnecty  Sim&  Bot  Mag.  t.  2696 ;  Wight  Ic  t.  442 ;  a  large  tree  with 
dark-crimson  flowers,  2  in.  across,  solitaiy  3  or  6  together,  from  the  Eiasia 
hills,  is  occasionally  crown  in  gardens  in  Northern  Inma.  Wood  white,  light, 
bat  firm,  used  for  palkees. 

7.  ALSTONIA,  R  Brown. 

Trees,  rarely  shrubs;  leaves  entire,  verticillate  or  opposite.  Calyx 
without  scales  or  glands.  Corolla -tube  cylindrical,  lobes  spreading, 
shorter  than  tube,  twisted  towards  the  right  before  expansion.  Corona 
wanting.  Stamens  included,  inserted  haJf-way  up  the  tube,  or  higher. 
Ovary  of  2  distinct  carpels,  united  by  the  style ;  stigma  thickened ; 
OTules  numerous.  Fruit  of  2  distinct  long  linear  follicles.  Seed  oblong, 
compressed,  peltate,  the  edge  with  a  dense  fringe  of  long  hairs  all  round ; 
albumen  scanty,  radicle  superior,  cotyledons  oblong,  flat. 

1.  A.  Bcholaris,  R.  Brown ;  Wight  Ic.  t.  422 ;  Bedd.  FL  Sylv.  t.  242. 
— Syn.  A.  ciineatOj  Wall  Sana  AytAgmay  chhada^  ayvk  chhadcu  Yem. 
ChcUiunf  saiiun,  ekutian,  eatmny  satni  {Taunmaydben^  Burm.) 

A  large  tree,  with  bitter  milky  juice ;  glabrous,  inflorescence  only  pubes- 
cent Leaves  coriaceous,  shining  above,  opaque  and  pale  underneath, 
in  whorls  of  6-7,  oblong  or  obovate-oblong,  obtuse,  rarely  acute,  4-8 
in.  long,  narrowed  into  a  short  petiole ;  main  lateral  nerves  numerous, 
parallel,  transverse.  Flowers  greenish-white,  sessile  or  shortly  pedicellate, 
in  compact  many-flowered  pedunculate  cymes.  Peduncles  1-2  in.  long ; 
cymes  8-12  arranged  in  a  pedunculate  umbel,  and  the  umbels  forming 
whorls  in  the  axils  of  the  terminal  whorl  of  leaves.  Calyx  and  corolla 
pubescent.     Follicles  slender,  numerous,  in  hanging  clusters. 

Sub-Himalayan  tract,  extending  west  to  the  Jumna,  and  ascending  to  3000 
ft  Scarce  in  the  Oudh  forests,  bengal,  western  side  of  the  Peninsuhl,  Burma, 
Ceylon,  Indian  Archipelago,  Queensland,  tropical  Africa.  FL  Dec-March ; 
fruit  Jane.    Qrowth  apparently  rapid. 

Attains  40-60,  at  times  80-90  ft.,  with  a  tall  stem,  often  with  a  fluted  or  but- 
tressed base,  and  spreading  branches  in  tiers  of  whorls.  Bark  dark  grey,  rough, 
but  not  cracked.  Wood  whitish,  even-grained,  somewhat  porous  and  open, 
soft  and  light,  40  lb.  per  cub.  ft  Easily  worked  ;  used  for  fomiture,  boxes, 
scabbards,  school-boards,  and  for  beams  in  Assam.  Wood  and  bmrk  are  bitter ; 
the  bark  is  officinal  as  an  astringent  tonic,  anthelmintic,  and  antiperiodic  (Pharm. 
Ind.137).  6  ,  ,  ^         V 
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8.  HOLABBHENA,  R  Brown. 

Shrubs  or  trees  with  opposite  entire  leaves.  Calyx-lobes  lanceolate, 
with  glands  inside  at  their  base.  CoroUa-tube  cylindrical,  more  or  less 
swollen  aboye  its  base  round  the  anthers,  lobes  spreading,  twisted  to 
the  left  before  expansion.  Corona  wanting.  Stamens  included,  inserted 
below  the  middle  of  the  tube.  Ovary  of  2  distinct  carpels,  united  by  the 
style ;  stigma  oblong,  not  thickened ;  ovules  numerous.  Fruit  of  2  dis- 
tinct long  slender  follicles.  Seeds  numerous,  pendulous,  with  a  tuft  of 
long  hairs  at  the  hilum;  radicle  superior,  shorter  than  the  auriculate, 
plaited  and  involute  cotyledons ;  albumen  none. 

1.  H.  antidysenterica.  Wall.— Tab.  Xlk— Syn.  H.  pubescens^  WalL 
H,  CodagUf  G.  Don  ;  Wight  Ic.  t.  1297.  Echites  antidysenierieOy  Eoxb. 
Cfhonemorpka  antidysenterica,  G.  Don;  Wight  Ic.  t.  439.  Vem.  Karra, 
kaura,  kora,  kura,  kHar,  keor,  kuer,  kari,  dhudi,  dhodi.  Local  names : 
KogaVy  kianiy  Pb. ;  Ka^ri,  Oudh ;  Samoka  marra^  Gonds  of  Seoni ; 
Arikriay  Bheels  of  Banswara.  (Seeds :  Kanoa  (bitter)  indarjau.)  Let- 
taukf  Burm. 

A  small  tree,  glabrous  or  pubescent.  Leaves  €-12  in.  long,  subsessile, 
elliptic-oblong,  short-acuminate,  base  obtuse ;  main  lateral  nerves  10-14 
pair,  joined  by  prominent  transverse  veins.  Flowers  white,  inodorous, 
1-1^  in.  across,  on  slender  pedicels,  in  sessile  terminal  corymbose  cymes, 
with  small  lanceolate,  ciliate  bracts.  Corolla-tube  slender,  many  times 
longer  than  calyx,  lobes  nearly  as  long  as  tube.  Follicles  smooth,  8-15 
in.  long,  7 'in.  diam.  Seeds  narrow-oblong,  ^  in.  long,  brown,  bitter, 
hairs  silky,  twice  the  length  of  seed.  Yar.  a.  glabra ;  leaves  ^abrous 
on  both  sides.     Yar.  /3.  pubescens;  leaves  soft  tomentoee  beneath. 

Sub-Himalayan  tract,  ascending  to  3500  ft,  and  extending  westward  to  tiie 
Ohenab.  Oudh,  Bengal,  Central  and  South  India.  Banswara  forests,  but  not 
foimd  in  the  more  arid  parts  of  Rajputana.  Often  associated  with  Sal,  in 
Burma  in  the  Ein  forest  of  Dipterocarpus  tnheretUattu,  Boxb.  Old  leaves 
shed  Feb.,  the  new  foliage  appears  April-May.  FL  April-June ;  fruit  ripe  in 
the  cold  season,  generally  bursting  in  March  or  ApriL 

Attains  520-30  ft.,  trunk  short,  straight,  rigid  and  furrowed,  3-4  ft.  dith- 
Bark  ^  in.  thick,  brownish-grey  or  blackish,  warty,  with  some  longitaoinal 
cracks,  and  exfoliating  in  thick  woody  scales.  Folia^  bright  pea-j;reen.  Wood 
white,  tinged  with  yellow  or  pink,  even-  fine-  and  smooth-grained^soft  and 
light,  heartwood  not  distinct.  Weight  37-38  lb.  Value  of  P.  417  (Kyd),  562 
(SJrinner),  811  (Lettatik,  Benson).  Eai^to  work,  carved  into  tobacco-boxes, 
toys,  combs,' spoons,  forks,  and  platters.  In  Assam,  where  the  tree  grows  to  a 
lai^ser  size,  furniture  is  made  of  it  The  bark  (coTiem,  formerly  an  article  of 
trade),  leaves,  friiit,  and  seeds,  are  used  medicmally  (Pharm.  Ind.  137) ;  the 
flowers  are  gathered  for  ornaments  at  marriages,  and  the  leaves  are  employed  as 
fodder  or  litter. 

9.  ICHNOCABFUS,  R  Brown. 

Climbers  with  opposite  leaves.  Calyx  5-clefb,  with  small  glands  inside 
at  the  base  of  the  lobes.  Corolla  hypocrateriform,  without  appendices ; 
lobes  hairy  inside,  convolute  in  bud.  Fruit  of  2  distinct,  many-seeded, 
slender  follicles.     Seeds  not  rostrate,  with  a  tuft  6i  hair  at  the  hilam. 
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Flowers  in  compact  cymes,  forming  elongated  panicles ;  corolla- 

tabe  barely  I  in.  long 1.  L/ruUsems, 

Flowers  in  kz  pedoncnlate  corymbose  cymes ;  corolla-tube  }  in. 

long 2.  Lfrciffrans. 

1.  I.  flmtescens,  R  Brown ;  Wight  Ic.  t  430. — Syn.  Echitea  frvJtea- 
eens,  Boxb.  FL  Ind.  ii.  12.    YeriL  Dudhi,  Kazuaon. 

A  twining  ahrab;  branchletB^  inflorescence  and  under  side  of  leaves  with 
rnst-colonred  pubescence.  Leaves  opposite,  petiolate,  ovate-lanceolate, 
acuminate.  Mowers  small  (white,  inodorous,  Eoxb.,  greenish  white, 
sweet-scented,  Yoigt  Hortus,  523),  on  short  pedicels,  in  compact  short, 
trichotomoas,  pedunculate  cymes,  forming  elongated  leafy  panicles.  Calyx 
with  small  basal  glands.  Corolla  hypocrateriform,  tube  barely  }-  in.  long, 
lobes  lanceolate,  twisted,  haiiy  along  the  upper  face.  Ovaries  distinct, 
surrounded  by  5  distinct  hypogynous  scales,  as  long  as  ovaries ;  style  1. 
Fruit  of  2  distinct  linear,  slender  follicles,  2-3  in.  long.  Seeds  numer- 
ous, pendulous,  a  long  tuft  of  hairs  at  the  hilum. 

South  and  Central  India,  Bengal,  Burma.  In  north-west  India  known  to  ex- 
tend as  far  west  as  Delhi  in  the  plains,  and^to  the  Sutlej  in  the  sub-Himalayan 
tract  Indian  Archipelago  and  Queensland.  The  root  has  been  used  as  a  sub- 
Btitnte  for  sarsapariUa. 

2.  L  fSragraiis,  WalL  ;  DC.  Prodr.  viiL  435.— Syn.  (probably)  Blabe- 
ropu8  luddus,  A.  DC. ;  AUtania  ludda^  Don  FL  Kep.  131.  Yem.  Dudhiy 
Eamaon. 

A  dimbing  shrub ;  glabrous,  but  branchlets,  petioles  and  under  side  of 
leaves  often  hairy.  Leaves  opposite,  subcoriaceous,  shining  above,  ellip- 
tic-oblong, acuminate,  blade  4-5  in.,  petiole  \  in.  long.  Flowers  on  slen- 
der pedicels,  in  lax  compound  trichotomous  pedunculate  glabrous  corym- 
bose terminal  and  axillary  cymes.  CoroUa-tube  \  in.  long,  2-thirds  of  its 
length  narrow-tubular,  suddenly  widened  above  into  a  campanulate  mouth; 
lobes  oblong,  nearly  as  long  as  tube,  haiiy  on  the  upper  side  near  the  base. 
Fruit  of  2  distinct  linear  follicles,  about  6  in.  long,  with  numerous  pendu- 
lous seeds,  not  rostrate,  a  tuft  of  hairs  at  the  hilum« 

Korth-West  Himalaya,  Kna^Tnir  to  Nepal,  ascending  to  6000  ft.  Bhutan,  As- 
sam. Fl.  April-June.  Somewhat  rimilar  to  Parechites  Tkunbergu,  A.  Gray 
(Rhifnchospennumjiwninoides,  IdndL),  from  Japan  and  China. 

10.  VAXLABIS,  Burm. 

1.  V.  dichotoma^  WalL  ;  Wight  Ic.  t.  438.— Syn.  Echites  dickotoma, 
Boxb.  FL  Ind  iL  19.    Yem.  Dudhi,  Kamaon. 

A  large  twining  shrub ;  bark  ash-coloured,  glabrous,  inflorescence  only 
pubescent.  Leaves  opposite,  petiolate,  elliptic  -  oblong,  acuminate;  a 
cirde  of  small  cylindric  glands  at  the  insertion  of  the  leaves.  Flowers 
white,  fragrant,  on  slender  pedicels,  in  axillary,  3 -10 -flowered  cymes. 
Coiollartube  short,  cylindrical,  limb  large,  spreading,  f  in.  across.     Ovary 
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1,  2-celled,  surrounded  at  the  base  by  a  5-fid  ciliate,  cup-shaped  nectary; 
style  filiform  pubescent ;  ovules  numerous  Fruit  large,  oblong,  2-oelled, 
valyes  thick  fibrous.  Seeds  numerous  pendulous,  with  a  tuft  of  haiis  at 
the  hilum,  radicle  superior ;  albumen  scanty. 

South  India,  Bengal,  and  Central  India.  Burma  and  Ceylon.  In  the  sab- 
Himalayan  tract  west  to  the  Granges.    Cultiyated  in  gardens.    FL  Dec.- April 

11.  CHONEMOBPHA,  G.  Don. 

1.  0.  macrophylla,  G.  Don ;  TVight  Ic.  t.  432. — Syn.  Eehites  macro- 
phylla,  Boxb.  FL  Ind.  ii  13.     Yem.  Oar  baderoj  Kamaon. 

A  large  climbing  milky  shrub.  Leayes  opposite,  large,  rotundate  or 
oboyate,  8-12  in.  long,  6-9  in.  broad,  tomentose  beneath.  Flowers  large, 
white,  firagrant,  coriaceous,  in  terminal  corymbose  pedunculate  cymes ; 
bracts  large  oyate,  deciduous.  Calyx  with  glands  inside  at  the  base.  Cor- 
olla hypocratenform,  limb  2-3  in.  across.  Qyaries  two  distinct,  surrounded 
by  a  cup-shaped  thick  nectary,  style  I.  Capsule  long,  pendulous,  12  in. 
long,  quadrangular,  2-yalyed.  Seeds  numerous  compressed  pendulous, 
narrowed  into  a  short  beak  above,  and  bearing  a  tuft  of  long  white  silky 
hairs ;  albumen  scanty,  radicle  superior. 

South  India,  Bengal,  Nepal  and  Kamaon,  Burma,  Ceylon,  and  Indian  Archi- 
pelago.   Fl.  April-Sept.    The  milk  is  said  to  yield  a  kmd  of  caoutchouc. 

12.  NEBITJM,  T.iTiT>. 

Shrubs  with  white  milk.  Leaves  entire,  coriaceous,  opposite  or  whorled. 
Flowers  large,  in  terminal  cymes.  Calyx-lobes  with  numerous  fleshy 
linear  glands  at  their  base  inside.  CoroUa-tube  short,  turbinate  or 
campanulate,  lobes  spreading,  unequal-eided ;  corona  of  laciniated  appen- 
dices opposite  to  the  lobes.  Anthers  sagittate,  on  short  broad  filaments, 
continued  beyond  the  anthers  into  a  long  hairy  tail-like  appendix, 
thickened  and  contorted  at  the  top.  Ovary  of  2  carpels,  more  or  less 
cohering,  style  1,  stigma  shaped  like  a  truncate  cone.  Fruit  a  cylindrical 
capsule  when  ripe,  dehiscing  septiddally  into  2  many-seeded  follicles. 
Seeds  pendulous,  tomentose  all  over  and  with  a  tuft  of  hairs  at  the  Mlum ; 
albuminous,  radicle  superior. 

1.  N.  odorom,  Solander ;  Eoxb.  Fl.  Ind.  ii  2  ;  Bot  Mag.  t.  2032.— 
Sans.  Karavira ;  Pers.  Kharzahra.  Yem.  Kanira,kaner^  gamra,  ganhtra^ 
Ph.;  Kaniyur,  Kamaon. 

A  large  glabrous  shrub.  Leaves  in  whorls  of  3,  linear-lanceolate,  4-6 
in.  long,  nanowed  into  a  short  petiole,  under  surflEice  uneven  and  ins- 
ularly pitted,  midrib  very  prominent,  main  lateral  nerves  numerous,  par- 
allel, transverse.  Flowers  scented,  rose-coloured  white  or  red ;  appendices 
of  corona  deft  into  numerous  filiform  segments,  or  trifid,  the  lateral  seg- 
ments linear,  the  centre  one  short-triangular.    Fruit  linear,  6-9  in.  long. 

Common  in  North-West  and  Central  India,  Sindh,  Beluchistan  and  Afghanis- 
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tan.  Ascends  to  5500  ft.  in  the  onter  Hinialaya.  Generally  along  the  sides  of 
rocky  stream-beds  or  in  ravines  and  river-beds  which  are  dry  in  winter.  Culti- 
▼ated  in  gardens  throughout  India,  with  single  and  double  flowers.  Fl.  April- 
June,  often  nearly  throughout  the  year.  Bark  and  root  are  poisonous ;  the 
leaves  are  used  in  native  medicine  (Pharm.  Ind.  139). 

N".  Oleander,  Linn.,  a  common  shrub  in  the  Mediterranean  region  and  Syria, 
erowB  abundantly  in  similar  localities,  and  imder  similar  conditions,  with  this 
difference,  that  round  the  Mediterranean  the  ravines  are  filled  by  the  winter 
lains,  and  are  dry  in  summer.  The  flowers  are  inodorous,  the  segments  of  the 
corolla  appendices  are  short,  irregular,  and  not  linear  or  filifoiin,  and  the  fruit 
18  only  3-6  in.  long.  The  shape  of  the  corolla  varies,  and  does  not  afford  reliable 
difltmctive  characters.  Other  differences  I  am  unable  to  indicate.  LinnssuB 
united  them  under  N',  Oleander,  I  am  inclined  to  think  that  there  are  interme- 
diate forms,  and  that  the  Indian  shrub  will  eventually  be  replaced  under  that 
spedes. 

Okdeb  LY.  ASCLEFIADRS!. 

Peiennial  herbs  or  shrubs,  often  climbing,  with  opposite  entire  leaves, 
and  regular  pentamerous  flowers.  Calyx  free,  divided  nearly  or  quite  to 
the  base  into  5  segments  or  sepals,  imbricate  in  bud.  Corolla-tube  gener- 
ally shorty  the  lobes  contorted  or  valvate  in  bud.  Stamens  5,  inserted  at 
the  base  of  the  corolla,  and  alternating  with  the  coroUarlobes,  the  filaments 
short,  connate  or  rarely  free,  the  anthers  always  connate  into  a  tube,  enclos- 
ing the  style,  and  the  connective  more  or  less  prolonged.  A  corona  of 
variously  shaped  distinct  or  connate  appendages  alternating  with  the  cor- 
olia-lobeiB  is  usually  inserted  upon  the  coroUa-tube,  or  upon  the  hack  of 
the  filaments  or  wanting.  Stamens  5,  alternating  with  the  corolla-lobes, 
inserted  at  the  base  of  its  tube ;  filaments  usually  connate,  anthers  2- 
larely  4-celled  ;  pollen  granular  or  usually  cohering  in  masses,'  the  masses 
pendulous  erect  or  horizontal,  sessile  or  stipitc^te,  united  in  pairs  to  the 
stigma.  Pistil  dicarpellary;  carpels  distinct  below;  ovules  attached  to  the 
inner  angle ;  styles  united  above  the  ovaries,  and  thickened  within  the 
staminal-tabe  into  an  angular  body.  Fruit  of  2  follicles,  or  of  1  only,  by 
the  abortion  of  the  second  carpeL  Seeds  usually  pendulous,  with  a  long 
silky  tuft  of  hairs  at  the  hilum ;  albumen  thin,  embryo  straight,  cotyle- 
dons foliaceous,  radicle  short,  superior. — Royle  111.  272 ;  Wight  111.  ii. 
164. 

Filaments  free ;  appendages  of  corona  short,  fleshy,  not  aristate      1.  Cryptolepis. 
Filaments  free ;  ap{)endage8  of  corona  long-aristate    ...      2.  Pe&iflooa. 
filaments  connate  m  a  staminal  tabe  ;  pollen-maases  10,  stipi- 
tote. 
Appendages  of  corona  laterally  compressed ;  follicles  broad, 

semiovate .8.  Calotrofis. 

Appendages  of  corona  flat ;  flowers  in  axillary  cymes  .  .      4.  Mabsdsnia. 

Appendages  of  corona  flat ;  flowers  in  interpetiolar  cymes      .      H,  Pbrgularia. 
Appendages  of  corona  wanting ;  a  leafless  snmb  .        .  .6.  Obthakthera. 

1.  CBYPTOIiEPIS,  R  Brown. 

Corolla-lobes  linear,  contorted  in  bud,  longer  than  the  tube.     Corona  of 
5  fleshy  oblong  obtuse  appendages  included  within  the  tube.     Stamens 


330  LV.  ilSCLEPIADEiE.  [Crypiolej^, 

included;  filaments  short,  free,  anthers  broadHsagittate,  with  a  tnft  of  hain 
at  the  back,  adhering  at  the  base  to  the  edge  of  the  stigma,  otherwise  fiee; 
pollen  granular.     Fruit  of  2  divaricate,  ovoid-lanceolate  foUicles. 

1.  0.  Bnchanaai,  Roem.  A;  Schult. ;  Falconer  in  Linn.  Trans,  xix.  p.  63, 
t.  6. — Syn.  Nerium  reticidatum,  Eoxb.  FL  Ind.  iL  8.     Vern.  Karakta. 

A  large  twining  shrub,  abounding  with  milky  juice.  Leaves  oblong  or 
obovate-oblong,  pale  beneath,  obtuse  and  mucronate,  or  suddenly  acumin- 
ate, blade  3-6  in.,  petiole  ^  in.  long ;  main  lateral  nerves  numerouB,  trans- 
verse, parallel,  alternating  with  shorter  ones,  with  anastomosing  intrama^ 
ginal  veins.  Flowers  small  yellow,  on  short  pedicels,  in  pedunculate 
axillary  cymes,  shorter  than  leaves.  Bracts  ovate-lanceolate.  Follicles 
2-3  in.  long. 

North- West  India,  plains  and  sub-Himalayan  tract  (ascending  to  4000  ft.),  not 
known  west  of  the  Sutlej.  Nepal,  Bdiar,  Bengal,  South  India  and  Ceylon.  Fl 
May-June. 

2.  PEBIPLOCA,  Linn. 

Corolla  rotate,  lobes  ovate,  longer  than  the  tube,  generally  hairy  on  the 
upper  surface.  Corona  of  5  short  thick  appendages,  each  terminating  in 
a  long  filiform  arista.  Filaments  short,  free,  anthers  oblong,  cohering  lat- 
erally, with  a  tuft  of  hairs  at  the  back ;  pollen-grains  cohering  in  fouis. 
Follicles  divaricate. 

Leaves  minate  or  wanting  .        .        .        .        .        .        1.  P.  aphyHa, 

Leaves  lanceolate,  long  acuminate,  2-8  in.  long  .        .        2.  P.  ealophylla. 

1.  P.  aphylla,  Due.  in  Jacq.  Voy.  t.  116. — ^Vem.  BarrarrOy  lam, 
Trans-Indus  and  Sibsagai  Doab  ;  Bdtay  Jhelam  and  Chenab. 

A  shrub,  with  erect  leafless  stems,  glabrous  or  extremities  pubescent, 
now  and  then  with  a  few  small  thick  ovate  leaves.  Flowers  small,  dark 
purple,  sweet-scented,  in  short  lateral  rounded  cymes,  the  coroUarlobes 
hairy  above.  Follicles  on  short  thick  peduncles,  divaricate,  cylindrical, 
gradually  tapering,  3  in.  long. 

Conunon  in  many  places  trans-Indus  and  Sindh.  Salt  range,  outer  Hima- 
laya, eastward  to  the  Chenab,  ascending  occasionally  to  3500  ft.  Afghanistan, 
South  Persia,  Arabia,  Egypt.  Eaten  by  goats,  used  as  fuel ;  the  flowei^buds  are 
sweet,  and  are  eaten,  raw  or  cooked,  as  a  vegetable.    FL  March,  April 

2.  P.  ealophylla,  Falconer ;  DC.  Prodr.  viii.  498. 

A  small  shrub,  wholly  glabrous.  Leaves  shining,  lanceolate,  long-acu- 
minate, 2-3  in.  long,  on  short  petioles  j  main  lateral  nerves  nomeroos, 
parallel,  transverse,  anastomosing  by  oblique  veins.  Flowers  small,  red, 
in  short  axillary,  generally  opposite  rounded  cymes ;  appendages  haiiy ; 
corolla-segments  ciliate.     Follicles  drooping,  parallel,  3-6  in«  long. 

Outer  ranges  of  the  Himalaya  westward  to  the  Jumna,  and  ascending  to  5000 
ft.    Elasia  hiUs.    Fl.  March,  April. 
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3.  CALOTBOPIS,  R  Brown. 

Corolla-tube  broad-campannlatey  lobes  ovate.  Stamens  connate.  Corona 
of  5  laterally  compressed  fleshy  appendages,  adnate  to  the  back  of  the 
staminal  tube,  the  lower  end  free  and  incurved.  Anthers  continued  into 
a  broad  membranous  appendix,  incumbent  on  the  stigma ;  pollen-masses 
10,  pendulous,  in  pairs,  flat,  stipitate.  Stigma  pentagonous.  Follicles 
broad,  semiovate. 

Corolla  somewhat  saccate  at  base,  segments  spreading,  appendages 

of  corona  truncate  at  apex ;  flower- buds  ovoid         .        .         .     1.  C.  gigcmtea. 

Corolla-segments  erect ;  appendages  of  corona  acnte  at  apex ;  flower- 
bads  hemispherical        2.  C.  proeera, 

1.  0.  gigantea,  R  Br. ;  Wight  HL  t.  156 — Syn.  Asqlepias  gigantea, 
Boxb.  FL  Ind.  iL  30.     Sans.  Arka.     Vem.  Maddr,  aafed-aky  N.W.P. 

Young  shoots,  inflorescence,  and  under  side  of  leaves  covered  with  soft 
white  adpressed  woolly  tomentum.  Leaves  4-8  in.  long,  obovate  or  obo- 
Tate-ohlong,  short-acuminate,  sessile  or  subsessile,  with  a  narrow,  cordate, 
ofien  amplexicaul  base.  Flowers  purplish-lilac  or  white,  inodorous,  with 
a  grey  down  outside,  on  pedicels  twice  their  length,  in  axillary  pedun- 
culate corymbs ;  flower-buds  ovoid ;  coroUa-lobes  spreading  or  reflexed. 
Appendages  of  corona  elongated,  longer  than  staminal  column,  their 
length  twice  or  more  than  twice  their  breadth,  always  hairy. 

Common  in  South  and  Central  India,  Burma  and  Bengal  Gorakhpur,  Oudh, 
and  in  great  profosion  in  an  isolated  locality  in  the  Siwalik  tract  near  Eali- 
dongi,  l^low  I^aini  TaL  Ceylon  and  Indian  Archipelago.  One  of  the  most 
common  plants  in  dry  waste  places.  Fl.  nearly  throughout  the  year.  A  large 
ahmb,  with  thick  herbaceous  branches,  stem  12-18  in.  girth,  bark  thick,  soft, 
ash-coloured,  wrinkled. 

A  fine  strong  sUky  flax  £rom  the  inner  bark  was  formerly  made  into  doth  for 
princes  and  nobles.  Used  for  bow-strings,  fishing  lines  and  nets  ;  does  not  easily 
rot  in  water.  The  hair  of  the  seeds  is  said  to  be  made  into  thread  in  Borneo  ; 
attempts  to  weave  it  have  been  made  in  Madras.  Gunpowder  charcoal  is  made 
of  the  voung  branches  in  E^ttiawar  and  in  the  Dekkan.  All  parts  of  the  plant 
are  full  of  acrid  milk,  which  has  powerful  medicinal  qualities. 

2.  0.  procera,  R  Br. ;  Ham.  in  linn.  Soc.  Trans,  xiv.  246. — Vem. 
Bpcdwakka^  Afg. ;  Ak^  dkj  muddr,  North  India. 

Young  leaves  hoary,  glabrous  when  fall-grown,  inflorescence  clothed 
with  wMte  woolly  tomentum.  Leaves  4-9  in.  long,  thick,  subcoriaceous, 
ovate  obovate  or  obovate-oblong,  acute,  sessile  or  subsessile,  with  a  cor- 
date base.  Flowers  purplish  red,  pale  silvery  outside,  with  a  strong,  not 
unpleasant  smell,  on  pedicels  twice  their  length,  in  terminal  and  axil- 
hoy  corymbose  cymes.  Flower-buds  henuspherical;  corolla  campanulate, 
lobes  erect  Appendages  of  corona  broad,  not  longer  than  staminal 
column,  nearly  as  broad  as  long,  glabrous,  rarely  pubescent. 

Comnnon  in  the  Panjab,  Sindh  (in  places),  the  trans-Indus  tenitoiy,  ascend- 
ing to  3500  ft,  in  the  sub-Himalayan  tract  to  the  Sardah  river,  between  Indus 
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and  Jhelam,  ascending  to  2400  ft.,  Oudh,  Central  India,  and  the  Dekkan.  Syria, 
Arabia,  Egypt,  Abyssinia,  Persia,  Afghanistan,  and  Beluchistan.  In  a  general 
way  it  may  be  said  that  C-  gigantea  belongs  to  the  moister,  C.  procera  to  the 
more  dry  districts.  Often  gregarious  in  dry  sandy  places.  Never  quite  bare 
of  leaves.  Fl.  Feb.-May ;  fruit  ripens  in  the  ensuing  cold  season.  Near  this 
plant,  and  growing  on  its  roots,  is  £re<juently  seen,  pushing  through  the  sand, 
Fhelipcea  UdlotropidiSf  Walp.,  a  beautiful  Orobandiaceous  parasite  with  leafless 
Bucculent  stems,  2-3  ft.  high,  terminating  in  purple  flower-spikes. 

Generally  a  shrub  6-7  ft.  nigh,  but  in  the  most  arid  parts  of  the  Panjab  may 
be  seen  in  dose  clumps  12-15  ft.  high,  with  stems  12-18  in.  girth.  In  Sindh 
stems  4-5  ft  g^rth  have  been  observ^  (Stewart  Pb.  PL  144).  Bark  ^  in.  thick, 
soft,  corky,  spongy.  Wood  white  and  light,  charcoal  is  made  from  i^  the  roots 
are  employed  as  tooth-brushes.  In  Sindh  the  bark  is  stripped  off  green,  and 
made  into  halters,  lines,  and  nets.  In  Arabia  a  soft  rope  is  made  of  the  fibre. 
The  silky  hair  of  the  seeds  is  excellent  for  stuffing  pOlows  and  quilts.    The 

giant  abounds  in  acrid  milk  ;  mixed  with  salt,  it  is  i^ed  to  remove  the  hair  from 
ides.  The  dried  and  powdered  root-bark  is  officinal  under  the  name  of  Mudar, 
as  an  alterative  tonic,  oiaphoretic,  and  in  lai^e  doses  emetic  (Pharm.  Ind.  141) ; 
the  supposed  active  principle  has  been  called  Mudarine,  a  bitter,  not  crystalline 
subtance,  soluble  in  water,  the  solution  coagulates  when  heated,  compositioii 
unknown. 

4.  MABSDENIA,  R  Biown. 

Corolla  generally  campanulate,  limb  spreading,  divided  into  5  lobes, 
contorted  in  the  bud.  Corona  of  5  appendages,  generally  flat,  sometimes 
auriculate,  adnate  to  the  back  of  the  staminal  column,  sometimes  10  ap- 
pendages in  2  rows.  Anthers  terminating  in  a  membrane,  free,  or  only 
adhering  laterally;  pollen-masses  10,  erect,  in  pairs,  stipitate.  Style  oh 
tuse  or  rostrate. 

Appendages  of  corona  in  one  series,  lanceolate  or  linear,  as  long 
aa  or  longer  than  stamens.     Style  obtuse,  not  rostrate. 
Corolla  quite  glabrous,  except  a  nng  of  erect  hairs  which  closes 
the  throat;  corolla-lobes  shorter  than  tube ;  leaves  drying 

with  a  blue  colour 1.  if.  tmctoria. 

Corolla  hairy  outside ;  lobes  longer  than  tube. 
Corolla-lobes  glabrous  inside;  appendage  of  corona  lanceo- 
late, as  lon^  as  stamens 2,  M,  tenaeutima. 

Corolla-lobes  hirsute  inside ;  appendage  of  cdtona  linear, 

longer  than  stamens 8.  if.  RoifleL 

Appendages  of  corona  biseriate,  the  outer  fleshy,  attached  to  the 
base  of  staminal  column,  and  shorter  than  anthers,  the  inner 
attached  half-way  up,  membranous,  obtuse,  shorter  than  an- 
thers ;  style  terminating  in  a  long  filiform  beak,  as  long  as 
coroUa 4.  if.  hteida. 

1.  M.  tinctoria,  R  £r.;  Wight  Ic.  t.  589.— Syn.  Asdepias  Hnetoria, 
Roxb.  FL  Ind.  iL  43. 

A  large  twining  shrub;  branches,  petioles  and  peduncles  clothed  with 
short  down.  Leaves  pubescent  when  young,  afterwards  glabrate,  turning 
blue  when  dry,  ovate,  with  rounded  or  cordate  base,  acuminate,  penni- 
nerved,  blade  4-9  in.  long,  petioles  ^2  in.  Flowers  numerous^  small, 
yellow,  ^  in.  long ;  pedicels  slender,  twice  the  length  of  flower,  in  dense 
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umbellate  clnsteis,  foiming  cylindrical,  pedunculate,  axillary  racemes,  in- 
temipted  at  the  base.  Calyx  ciliate.  Corolla  glabrous,  save  a  ring  of  hairs 
in  the  throat,  lobes  shorter  than  tube ;  appendages  of  corona  lanceolate, 
as  long  as  stamens.  Follicles  lanceolate,  coyerod  with  long  soft  hairs, 
reflexed,  in  racemes  of  4-8. 

East  Bengal,  Sikkim,  ascending  to  3000  ft  Burma.  Banda  district  (Edgew.) 
FL  hot  and  rainy  season.    The  leaves  yield  a  kiud  of  Indigo. 

2.  M.  tenadBsima,  Wight  et  Am. ;  Wight  Ic.  t.  590. — Syn.  Asdepias 
tenaeissima,  Koxb.  FL  Ind.  ii.  51 ;  Cor.  PL  t.  240. 

A  large  twining  shrub ;  branches,  leaves  and  inflorescence  soft-tomen- 
tose.  Leaves  cordate,  acuminate,  4-6  in.  long  and  3-4  in.  broad,  petiole 
24  in.  long,  basal  nerves  3-5.  Flowers  greemsh-yellow,  ^  in.  long,  on 
slender  pedicels,  somewhat  longer  than  flowers,  in  axillary  drooping 
pedunculate  compound  cymes.  Calyx  and  corolla  hairy  outside  j  corolla- 
lobes  longer  than  tube,  glabrous  inside.  Appendages  of  corona  lanceolate, 
as  long  as  stamens.     Follicles  ovate-lanceolate,  4-6  in.  long,  downy. 

Behar,  Baraitch  forests  of  Oudh,  Kamaon,  ascending  to  4500  ft.  Banda 
district  Ceylon.  FL  April ;  fr.  in  the  ensuing  cold  season.  The  bark  of  young 
Inxtinant  shoots  yields  a  large  quantity  of  beautiful  fine  silky  fibre,  with  which 
the  mountaineers  of  Rajmamd  make  their  bow-strings,  on  account  of  its  great 
strength  and  durability.  The  following  comparative  experiments  are  recorded 
by  Roxburgh : — 

A  line  of  common  hemp  broke  with  158  lb.  when  dry,  and  190  lb.  when  wet 
Boekmeria  tetiacissima  „  240  „        „  „        278   „         „ 

Marsd,  tena(nsdma  „         248  „        „         „        343   „         „ 

A  nulky  juice  exudes  from  wounds,  thickening  into  an  elastic  substance  very 
much  like  caoutchouc,  which  rube  out  black  pencil-marks.     . 

3.  M.  Boylei,  Wight — ^Vem.  Pathor^  Chenab;  Tar^  veriy  Salt  range; 
MurhUay  Kamaon. 

A  large  twining  shrub ;  branches,  under  side  of  leaves,  and  inflorescence 
soft-tomentose.  Leaves  ovate  from  cordate  base,  acuminate,  3-5  in.  long, 
petiole  1-2  in.  Flowers  orange,  \  in.  long,  in  compact,  rounded,  peduncu- 
late axillary  cymes.  Calyx  hairy  outside ;  corolla-lobes  longer  than  tube, 
hirsute  inside.    Appendages  of  corona  linear,  longer  than  stamens. 

Salt  range,  Panjab,  and  outer  ranges  of  N.W.  Himalaya,  ascending  to  7000 
ft.  Simla,  Mussoori,  Kamaon.  Fl.  May,  June.  The  fibre  is  made  into  fishing- 
lines. 

4.  M.  lucida,  Edgew.  MS.  in  Hb.  Eew ;  Madden  in  Joum.  As.  Soc. 
xviL  pL  i  370. — ^Vem.  Dudhi^  Kamaon. 

A  large  evergreen  climber ;  glabrous,  only  extremities  and  inflorescence 
pubescent  Leaves  ovate,  pale  beneath,  penniveined,  4-5  in.  long,  petiole 
1-1^  in.  Flowers  purple,  sweet-scented,  ^|  in.  long,  on  pedicels  some- 
what longer  than  flower,  in  short-pedunculate  umbelliform  cymes.  Calyx 
hairy  outside,  corolla-lobes  longer  than  tube,  hairy.     Appendages  of  cor- 
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ona  10,  in  a  double  series,  the  outer  inserted  at  tlie  base  of  the  staminal 
tube,  thick,  fleshy,  the  inner  half-way  up,  obtuse,  membranouB,  both  shorter 
than  anthers.  Style  prolonged  into  a  flliform  beak  as  long  as  corolla. 
Follicles  lanceolate,  smooth,  5  in.  long. 

East  Bengal,  Baraich  forests  of  Oudh,  Eamaon'  (in  shady  valleysX  ascending 
to  7500  ft.    FL  Oct.-Nov. 

5.  PEBGULABIA,  Linn. 

Flowers  in  interpetiolar  cymes.  Corolla  hypocrateriform,  limb  spread- 
ing, lobes  contorted  in  bud.  Corona  of  5  flat,  membranous  appendages, 
adjaate  to  the  base  of  the  staminal  column,  with  a  small  ligula  inside  below 
the  apex.  Anthers  connate,  terminating  in  a  membrane.  Pollen-masses 
10,  stipitate,  erect,  in  pairs.     Style  not  rostrate. 

Leaves  ovate  ;  corolla- tube  glabroas  inside  .        .        .        .     1.  P.  pallida. 
Leaves  cordate ;  coroUa-tuTO  hairy  inside  to  the  throat        .    2.  P.  odcratiatima, 

1.  P.  pallida,  W.  et  A. ;  Wight  Ic.  t.  585.— Syn.  Asdepias  paUida, 
Eoxb.  FL  Ind.  iL  48.     Yem.  SurToLa^  Kamaon. 

A  large  twining  shrub ;  young  leaves  and  young  shoots  pubescent  with 
soft,  curved  hairs.  Leaves  ovate  from  a  cordate  base,  acuminate,  2-4  in. 
long,  petiole  about  1  in.  Flowers  pale  yellow,  inodorous,  J  in.  long  to 
tip  of  coroUa-lobes,  on  pedicels  as  long  as  flowers  or  longer,  in  many- 
flowered,  short  peduncukite,  umbeUiform  cymes ;  peduncles  shorter  tlum 
pedicels,  both  hairy.  Calyx  almost  glabrous,  the  segments  ciliate  at  the 
edges,  nearly  as  long  as  the  coroUa-tube.  CoroUa-lobes  linear,  twice  the 
length  of  tube ;  throat  and  inside  of  tube  glabrous,  except  near  its  bas& 
Follicles  lanceolate,  glabrous,  3  in.  long. 

Bengal,  Behar,  Burma,  plains  of  N.W.  India  and  the  Panjab.    FL  June-Get 

2.  P.  odoratissima,  Linn. ;  Wight  Ic.  t.  414 ;  Bot.  Reg.  t.  412.— The 
West  Coast  or  Piimrose-Creeper,  Kanja-luta,  Beng. 

A  large  twining  shrub ;  bsirk  deeply  cracked  and  spongy,  young  shoots 
and  inflorescence  pubescent.  Leaves  deep-cordate,  acuminate,  about  4  in. 
long  and  nearly  as  broad,  pubescent  along  the  nerves  on  both  sides,  and 
with  a  few  scattered  hairs  between  the  nerves,  petiole  1  in.  long.  Inflor- 
escence similar  to  that  of  P.  pallida.  Flowers  f  in.  long,  greenish  yellow 
or  orange,  exceedingly  fragrant.  Calyx  pubescent  and  ciliate,  diorter 
than  corolla-tube.  Corolla-tube  hairy  inside  to  the  throat,  broad,  nearly 
as  long  as  the  oblong  lobes.     Follicles  ovate-lanceolate. 

Cultivated  generally  in  gardens  in  India  and  China.  Indigenous  in  Bengal, 
Burma,  and  the  N.W.  Himalaya,  where  it  ascends  to  4000  ft.  Has  been  found 
as  far  west  as  Jaunsar  Bawar.    FL  May-July. 

6.  OBTHANTHERA,  Wight. 

A  glabrous  leafless  shrub,  with  minute  subulate  scales  in  the  place  of 
the  leavea     Flowers  i  in.  long,  green,  on  short  pedicels,  in  short  pedun- 
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colate  axOlaiy  umbelliform  cymes  of  3-6  flowers.  Peduncles,  pedicels, 
calyx,  and  corolla  villous  with  long  soft  hairs.  Calyx  parted  nearly  to 
the  base  into  5  linear-lanceolate  segments,  as  long  as  coroUa-tube.  Cor- 
olla campannlate,  tube  cylindric,  longer  than  the  oblong,  erect  segments^ 
which  are  valyate  in  bud.  No  corona,  but  the  staminal  tube  girt  at  the 
base  by  an  undulate  ring.  Pollen-masses  10,  stipitate,  erect  Follicles 
oompressedy  linear,  glabrous,  erect,  4-5  in.  long. 

1.  0.  viminea,  Wight ;  Jacq.  Voy.  Bot.  1. 115. — Vem,  Mowa,  lanehdr^ 
Tians-Indus ;  Matti,  Bias ;  Khip,  Delhi ;  Kip,  Sindh ;  Cfhapkia,  Kamaon ; 
Mahur,  Bandch,  Gonda. 

Oiows  3-6  ft  hifi^  with  erect  branches.  FL  March,  ApriL  Trans-Indus, 
Sindh,  Paniab,  the  Doab,  sub-Himalayan  tract,  ascending  to  2000  ft,  eastwards 
known  as  far  as  the  Baraich  and  €k>nda  forests  in  Oudh,  where  it  is  abundant 
in  the  beds  of  streams,  and  wheire  the  flower-buds  are  eaten  as  a  vegetable, 
oooked  or  raw  (B.  Th.)    Rope  is  made  of  the  fibre,  after  4  or  5  days'  steeping. 

Order  LYI.  BOEAGINE JE. 

Herbs,  usually  with  rough  hairy  leaves,  or  trees  and  shrubs,  glabrous 
or  hairy.  Leaves  alternate,  rarely  opposite,  usually  undivided,  without 
stipules.  Inflorescence  definite ;  flowers  in  1 -sided  (scorpioid)  spikes  or 
lacemes,  rolled  back  when  young,  and  often  forked  or  dichotomous,  or  in 
more  or  less  compound,  often  irregular  cymes.  Calyx  free,  persistent, 
lobes  or  teeth  5,  rarely  4  or  6,  valvate  in  bud.  Corolla  gamopetalous, 
hypogynous,  segments  as  many  as  those  of  the  calyx,  imbricate  or  indu- 
plicate  in  the  bud.  Stamens  inserted  in  the  corolla-tube,  as  many  as 
corolla-lobes,  and  alternate  with  them  ;  anthers  2-celled,  the  cells  usually 
opening  in  longitudinal  sHts.  Ovary  free,  of  2  carpels,  entire  or  4-  rarely 
2-lobed,  2-celled,  with  1  or  2  ovules  in  each  cell,  or  4-8-celled,  with  1 
omle  in  each ;  style  simple  or  2-4-fid,  terminal  or  inserted  between  the 
lobes.  Fruit  a  drupe  or  dry,  and  separating  into  4,  rarely  2,  1- seeded 
nots.  Seed  with  a  thin  testa,  albumen  none  or  scanty,  embryo  straight, 
ladide  short— Royle  111.  303,  306  (Gardiacece) ;  Wight  IlL  ii.  208. 

Style  twice  forked  ;  drupe  with  1  kernel     ....      1.  Gordta. 

Style  bifid ;  dmpe  with  2-4  kernels 2.  Ehbsxia. 

Style  undiyided ;  berry  with  i  kemeli        ....      8.  Rhabdia. 

This  Order  is  here  accepted  in  its  wider  sense,  including  CordiacecBf  which  is 
often  r^arded  as  a  separate  Order.  It  is  divided  into  four  great  tribes  :  1.  Car" 
dieoBf  2.  EkretiecBy  witn  undivided  ovary,  terminal  style,  and  indehiscent,  often 
fleshy  4-seeded  finiit  In  Corduce  the  style  is  twice  forked,  in  JEhretiece  2-lobed 
(Bhretia),  rarely  imdivided  {Rhahdiay,  3.  Jffeliotropiece,  ovary  often  lobed,  but 
style  terminal,  &uit  dry,  often  separating  into  several  1-seeded  cocci.  To  this 
group  belongs  the  sweet-scented  Heliotrope  {Jff.  peruvianum,  Linn.),  from  the 
Andes  of  South  America,  which  thrives  so  luxuriantly  on  the  Nilgiris  and  in 
South  Eurone.  4.  Boraaecey  the  ovary  of  2,  generally  4,  distinct  lobes,  the  style 
in  the  middle  between  them.  To  this  group  belong  numerous  annual  or  per- 
emiial  herbaceous  plants  of  Europe  and  Central  Asia,  of  which  the  Borage^ 
BuglosSf  and  the  Ivrget-me-not  are  well-known  examples. 
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1.  COBDIA,  Linn. 

Trees  or  shrube ;  flowers  often  polygamous,  in' terminal  or  leaf-opposed 
cymes,  bracts  small  or  none.  Calyx  tubular  turbinate  or  campanukte, 
4-  or  5-toothed  or  irregularly  toothed  or  lobed.  CoroUa-tube  cylindrical  or 
fannel-sbaped,  limb  4-5,  sometimes  more,  -lobed.  Ovary  entire,  i-celled, 
1  ovule  in  each  cell ;  style  terminal,  twice  forked.  Fruit  a  drupe,  en- 
docarp  hard,  often  perforated  at  the  apex,  cells  4  or  fewer  by  abortioiL 
Albumen  none,  cotyledons  plaited  lengthwise. 

Leaves  generally  alternate,  ovate  or  cordate ;  flowers  generally 
pentandroos. 
Leaves  broad-ovate  or  rotundate,  base  rounded  or  caneate ; 

calyx  not  ribbed 1.  C  Myxa. 

Leaves  cordate ;  branchlets  with  dense  grey  or  tawny  tomen- 

tom  ;  calyx  ribbed 2.  (7.  AfaekodiL 

Leaves  broad  -  elliptic,   or  rotundate,  dense  tufts  of  rust- 
coloured  hairs  at  the  axils ;  calyx  ribbed       .  .        8.  C  ffeMn. 
Leaves  generally  subopposite,  oblanceolate ;  flowers  generally 

tetrandrous 4.  C  liotkU, 

1.  0.  Myxa,  Linn. ;  Koxb.  FL  Ind.  i.  690 ;  Wight  IlL  t.  169.--SyiL 
a  obliqua,  WiUd.;  Wight  Ic.  t.  1378.  (7.  latifoUa,  Roxb.  L  c  688.  C. 
polygama^  Eoxb.  L  c.  594.  Sans.  Selu,  Yem.  Lamra^  Icissora,  lesura, 
bhokaVy  Hindi;  Laawdra,  lasidra,  Pb.;  Lesuri,  giduri,  ^mdh;  Boria, 
hair  (da J  haurala,  Kamaon ;  OondhMn,  kJidiit,  Satpura  range,  C.P. ;  Bar- 
gund,  vargundf  Mar. ;  Sepistan^  pistan,  Guz. ;  TJianatben,  Burm. 

A  middle-sized  tree ;  young  leaves  soft-pubescent  beneath,  more  or  less 
rough  when  full-grown,  broad-ovate  or  rotundate,  base  rounded  or  shori- 
cuneate,  blade  3-6  in.  long,  petiole  1-2  in.;  main  lateral  nerves  4-6  pair,  1 
or  2  pair  &om  the  base  of  the  leaf.  Flowers  white,  polygamous,  pentan- 
drous,  on  short  pedicels,  in  loose  terminal  and  lateral  pedunculate  cymes, 
without  bracts.  Calyx  without  prominent  ribs,  entire  and  closed  over  the 
corolla  in  the  bud,  splitting  irregularly,  when  the  flower  expands,  into 
5  short  lobes,  nearly  glabrous  outside,  lobes  hairy  inside.  CoroUa-tube 
nearly  as  long  as  calyx,  with  5  narrow,  recurved  lobes,  as  long  as  the  tube. 
Stamens  exserted,  filaments  hairy.  Drupe  supported  by  the  enlarged 
and  hardened  calyx,  its  limb  irregularly  and  broadly  toothed,  ovoid  or 
nearly  globose,  |-1^  in.  long,  puberulous  when  young  ;  when  ripe,  min- 
utely rugose,  but  shining,  yellowish  brown,  pink  or  nearly  black.  Kernel 
very  hard,  rugose,  1-  or  2-celled,  in  a  rough  viscid  sweetish  almost  tians- 
parent  pulp. 

Cultivated  throughout  India,  wild  in  the  Panjab  Salt  range,  the  outer  Hima- 
laya and  Siwalik  tract,  from  the  Chenab  to  Assam,  ascending  to  5000  ft.  Easia 
huls.  Gonda  forests  in  Oudh,  Satpura  range,  C.P.  Also  South  India,  Ceylon, 
Burma,  Indian  Archipelago,  and  Queensland.  Leaves  are  shed  in  April,  and  re- 
newed soon  after ;  fl.  March,  April ;  fr.  May-July.  Growth  moderately  quick, 
3-6  rings  per  in.  A  veiy  hardy  tree.  30-40  ft.  high,  trunk  short,  erect  or  eome- 
what  crooked,  4-5,  at  times  6  ft.  girth,  branches  numerous,  spreading,  then 
ascending,  forming  a  handsome  rounded  crown  with  dense  bright-green  foliage. 
Branchlets  reddish  grey,  glabrous,  bark  J-1  in.  thick,  light-  or  dark-cinereous, 
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brown,  flometimes  blackiBh,  rough  with  shallow  longitudinal  wrinkles  and  fur- 
rows inner  substance  fibrous.  Wood  oHye-colour^,  greyish,  or  light  brown. 
No  mstinct  heartwood.  The  horizontal  section  shows  numerous  broad  medul- 
lary rays  and  large  pores,  as  well  as  concentric  bands  of  whitish  tissue,  alternat- 
ing with  narrow  bands  of  darker  tissue.  Pores  and  medullary  rays  prominent 
on  a  vertical  section.  Soft  and  somewhat  porous,  but  fairly  strong,  weight 
33-49  lb.  per  cub.  ft.  Seasons  well,  but  does  not  stand  exposure,  and  is  apt  to 
be  attacked  by  insects.  Employed  in  boat-building,  for  gun-stocks,  well-curbs, 
and  agricultural  implements.  Excellent  fueL  The  bark  is  made  into  ropes  and 
fuses  ;  the  fibre  is'aLso  used  in  caulking  boats.  The  leaves  are  used  as  plates,  and 
in  Pega  for  the  covering  leaf  of  the  Burma  cheroots.  The  tender  young  fruit  is 
eaten  as  a  vegetable,  and  is  pickled  ;  the  ripe  fruit  is  eaten,  and  is  raeedil^  de- 
voured by  birds.  The  adhesive  viscid  pulp  is  used  as  bird-lime.  Its  juice  is 
employed  instead  of  that  of  the  marking-nut  (Semecarpus  Anacardium),  but 
the  colour  is  transient  The  kernel  is  eaten,  tastes  somewhat  like  a  filbert; 
that  of  the  cultivated  tree  is  better. 

C7.  WaUichiiy  G.  Don ;  Bedd.  Fl.  Sylv.  t  245 ;  is  allied  to  this  species,  but 
the  leaves  are  more  cordate,  and  clothed  beneath  with  dense  grey  tomentum. 
Forests  of  the  western  coast  and  Mysore, 

2.  0.  Maeleodii,  H.  f.  &  Th.— Tab.  XLL— Linn.  Soc.  Joum.  ii.  128. 
— Syn.  Hemigymnia  Maeleodii^  Griff.  Vem.  DeugJian,  dhdian,  dahi, 
deingan,  dJidman,  dewan,  C.P.  3  Dhaivan,  Sattara. 

A  middle-sized  tree ;  branchlets,  under  side  of  leaves,  infiorescence,  and 
calyx  clothed  with  dense  grey  or  tawny  tomentum.  Leaves  alternate  or 
Bubopposite,  cordate,  pubescent  above,  membranous  when  young,  after- 
wards firm  and  hard,  upper  surface  rough,  uneven,  but  somewhat  shin- 
ing ;  blade  5-7  in.  long  and  nearly  as  broad,  petiole  2-3  in. ;  three  promi- 
nent basal  nerves,  each  of  the  2  outer  with  4-5  main  lateral  nerves  on  the 
outside,  the  middle  nerve  with  4-5  nudn  lateral  nerves  on  either  side, 
all  joined  by  prominent  parallel  transverse  veins.  Flowers  polygamous, 
white,  on  subsessile,  compound,  axillary  and  terminal  cymes.  Bracts 
none.  Calyx  at  the  time  of  flowering  cylindrical,  wider  above,  almost 
clavate,  ^  in.  long,  ribbed  and  furrowed,  splitting  into  3-5,  usually  5 
unequal  teeth.  Corolla-tube  shorter  than  calyx,  lobes  obovate-oblong,  as 
long  as  tube,  undulate,  spreading  or  reflexed.  Stamens  exserted,  filaments 
hairy  at  the  base.  Male  flowers  with  a  rudimentary  ovary,  without  style 
OT  stigma.  Drupe  ^  in.  long,  ovoid,  cuspidate  with  the  persistent  base  of 
style,  and  girt  by  the  enlarged  and  hardened  cup-shaped  calyx,  with  a 
ribbed,  crenate  and  denticulate  edge. 

• 

Central  India,  from  the  Mahanadi  river  in  Bijoragogarh  (D3.),  (probably  also 
in  Behar),  to  the  Nagpahar  near  Ajmir  (D.R),  West  Dekkan  as  far  south  as 
Helgaum  (Dr  Ritchie,  D.B.),  and  probably  (specimens  imperfect)  on  dry  hills 
near  CMkmaglur  in  Mysore,  D.R  First  brought  to  notice  by  the  late  Sir  D.  F. 
Macleod,  who  sent  specimens  from  Jubbulpur  (in  1842)  to  Dr  Griffith.  Attains 
30-40  ft,  with  short  trunk,  3-4  ft.  girth,  and  strong  spreading  bought  forming 
a  close,  rounded  crown.  Bark  thick,  soft,  corlnr,  grey.  FL  April,  May ;  fruit 
O.S.  Heartwood  light  brown,  beautifully  mottled  with  darker  veins  and  whit- 
ish lines.  Weight  £)-50  lb.  per  cub.  ft  Even-grained,  hard,  strong,  tough  and 
elastic,  seasons  well  and  works  easily.  Used  for  furniture,  picture-frames,  and 
o^her  ornamental  work.    Excellent  fishing-rods  are  made  of  it 

Y 


338  LYL  BORAGINEA.  [Cordia, 

3.  0.  Testita,  H.  £  &  TIi. ;  Lmn.  Soc.  Journ.  ii.  128. — Sjn.  O.  tneana, 
Koyle ;  Gynaion  veatitumy  A.  DC.  Vem.  Kumbi,  haruk^  Pb. ;  Kum 
pdiman,  piUy  indak^  N. W.P. ;  Ckinta,  ajdnta,  Oudh. 

A  small  or  middle-eized  tree ;  brancblets,  tmder  side  of  leaves  and  inflo^ 
escence  clothed  with  soft  grey  pubescence ;  leaf-buds  and  base  of  petioles 
enveloped  in  dense  tufts  of  long  tawny  or  rust^oloured  hairs.  Leaves 
alternate,  broad-elliptic  or  rotundate,  upper  side  very  rough,  blade  3-4  in. 
long,  2-3  in.  broad,  petiole  1-1^  in.  long;  main  lateral  nerves  3-5  pair, 
the  lowest  pair  proceeding  from  the  base.  Flowers  yellowish-white, 
polygamous,  in  compound  cymes,  often  several  together  on  short  peduncles 
at  the  ends  of  branches ;  cymes  of  male  flowers  often  composed  of  uni- 
lateral racemes.  Calyx  at  the  time  of  flowering  clavate,  ^  in.  long, 
ribbed  and  furrowed,  splitting  into  a  number  of  unequal  teeth.  CoroUa- 
tube  as  long  as  calyx,  lobes  obovate-oblong,  as  long  as  tube,  undulate, 
spreading.  Stamens  exserted,  filaments  hairy  at  the  base.  A  rudimentaiy 
ovary  without  style  or  stigma  in  the  male  flowers.  Drupe  f  in.  long 
cuspidate  with  the  persistent  base  of  style,  and  girt  at  base  with  the 
enlarged,  hardened,  flat  cup-shaped  calyx,  |-1  in.  across,  with  a  ribbed, 
crenate  and  denticulate  edge. 

Sub-Himalayan  tract  and  outer  ranges  from  near  the  Jhelam  to  the  Saida 
river,  ascending  to  4000  ft.  Hill  forests  of  Baraich  and  Qonda  in  Oudh.  No- 
where common,  rare  west  of  the  Jumna.  The  flowers  appear  with  or  shortly 
before  the  young  leaves  in  March,  April ;  the  fruit  ripens  Oct,  Nov.  Often 
only  15-20  ft.  high,  and  3-4  ft.  girth.  A  planted  tree  on  Mount  Tilla  in  the 
Panjab  Salt  range  8  ft.  girth,  and  25-30  ft.  high.  Branchlets  marked  by  the 
scars  of  the  fallen  petioles.  Bark  ^  in.  thick,  dark  grey  or  blackish,  rugose  and 
longitudinally  furrowed,  when  old  exfoliating  in  large  woody  scales,  showing  the 
smooth  silvery  grey  inner  bark.  The  dark-green  foliage  is  clust^^  near  the 
ends  of  branches.  Sapwood  whitish,  heartwood  distinct,  of  a  chocolate-brown 
colour,  with  conspicuous  medullary  rays.  Close-Drained,  hard,  heavy  and  strong. 
Employed  for  wheel-  and  well- work.  The  fruit  is  filled  with  a  gelatinous  pnlp^ 
which  is  eaten,  and  is  preferred  to  that  of  C.  Myxa, 

4.  0.  Eothii,  Roem.  A;  Schultes;  Wight  Ic.  t.  1379.— Syn.  C.  anffudi- 
foliay  Roxb.  FL  Ind.  L  595.  Vem.  Oondi,  gondniy  gundu  Local :  lAar^ 
lidiy  Sindh. 

A  small  or  moderate-sized  tree.  Leaves  rough  and  pubescent  beneath 
while  young,  generally  subopposite,  oblanceolate  or  cuneate-oblong,  blade 
3-4  in.  long,  and  1-1 J  in.  broad,  petiole  J  in.  long.  Flowers  small,  white, 
generally  tetrandrous,  in  loose,  terminal  or  axillary  pedunculate  cymes; 
peduncles  and  pedicels  slender,  glabrous  or  slightly  pubescent,  bracts  none. 
Calyx  at  the  time  of  flowering  turbinate.  Corolla-tube  somewhat  shoiter 
than  calyx,  lobes  4  or  5  oblong,  reflexed.  Stamens  4  or  5  exserted. 
Drupe  ovoid,  acute,  mucronate,  ^  in.  long,  yellow  or  reddish  brown  when 
ripe,  glabrous,  longitudinally  striate,  fleshy,  with  yellow,  gelatinous  pel- 
lucid pulp ;  genersdly  1-seeded. 

Planted  and  self-sown  near  villages  in  the  Panjab  south  of  the  Salt  rangey 
Sindh,  N.W.P.,  Rajputana,  Guzerat,  and  Dekkan.    Wild  in  the  Kishengorh 
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forests  north-east  of  Ajmir  (D.B.) ;  in  Mysore,  and  probably  in  other  parts  of 
the  peninsula.  Also  in  Arabia  and  Abyssinia.  Leaves  are  renewed  in  Feb., 
March.  Fl.  April- Jnne ;  fruit  ripens  in  the  ensuing  cold  season.  Coppices 
well  Attains  30-40  ft.,  trunk  short,  3-5  ft  girth,  branches  spreading,  ex- 
tremities often  drooping,  forming  a  somewhat  lax,  rounded  crown.  Twigs 
cinereous,  bark  of  stem  thick,  light  or  dark  grey,  or  brownish,  longitudinally 
faiTowed,  not  much  cracked.  Heartwood  light  yellow  or  light  brown,  tough, 
42-52  lb.  per  cub.  ft.  Used  as  fuel,  in  Sindh  for  building,  and  in  Cutch  for 
agricultural  implements.  A  gum  issues  from  wounds  in  the  bark.  Ropes  are 
inade  of  the  bark.  The  pulp  of  the  drupe  is  adhesive,  hence  its  name  {gond, 
guffl),  and  is  eaten,  thougn  insipid. 

2.  EHBETIA,  Linn. 

Trees  or  shrubs,  often  glabrous ;  leaves  alternate.  Flowers  in  terminal 
or  axillary  cymes,  with  small  bracts.  Calyx  deeply  divided  into  5  seg- 
ments, persistent,  but  not  enlarged  in  fruit.  Corolla-tube  short  or  cylin- 
drical, limb  of  5  spreading  lobes,  imbricate  in  bud.  Stamens  gen^radly 
exserted.  Ovary  2-celled  with  2  ovules  in  each  cell,  or  4-celled,  1  ovule 
in  each  cell  j  style  terminal  bifid.  Fruit  a  drupe,  the  endocarp  forming 
two  2-eeeded,  or  four  1 -seeded  pyrenes.  Albumen  scanty,  cotyledons 
ovate,  not  plaited 

LwTes  serrate  ;  flowers  in  terminal  panicles,  pyrenes  2  .      I,  B.  serrata. 

Leaves  entire ;  flowers  in  terminal  and  azillaiy  compound  corym- 
bose cymes ;  pyrenes  4. 
Leaves  eUiptic ;  flowers  sessile  ;  corolla  not  much  longer  than 

calyx 2.  £.  kevis. 

Leaves  spathulate ;   flowers   pedicellate ;    corolla  twice   the 

length  of  calyx Z.  B.  oHunfolia, 

1.  B.  seirata,  Eoxh.  FL  Ind.  L  596  ;  Bot.  Eeg.  t.  1097.— Vem.  Puna, 
N.W.  Lidia ;  Puran,  kaltMun,  Pb. ;  Puiiyan,  punjlawdi,  panden,  koda, 
N.W.P. ;  KurJcuria,  arjun^  Oudh ;  NaUhuna,  Nepal. 

A  middle-sized  tree  ',  glabrous,  only  leaves  and  branches  of  inflorescence 
with  scattered,  short,  generally  adpressed  hairs.  Leaves  elliptic-oblong, 
acuminate,  sharp-serrate,  blade  4-6  in.,  petiole  f  in.  long;  main  lateral 
nerves  arching,  8-10  on  either  side  of  midrib.  Flowers  numerous,  white, 
small,  fragrant,  sessile,  in  clusters  of  3-5,  in  large  terminal  pyramidal 
panicles.  Corolla  rotate.  Drupe  with  two  1-  or  2-seeded  pyrenes,  i-ed 
orange  or  nearly  black  when  ripe,  as  large  as  a  small  pea. 

Sub  -  Himalayan  tract  and  outer  ranges  from  near  the  Indus  to  Sikkim, 
ascending  to  4000,  occasionally  to  5500  ft.  ^Cultivated  in  India,  China,  the 
Hauritins,  and  elsewhere.  {E.  acuminate^  B.  Br.,  Benth.  FL  Austr.  iv.  387,  of 
Queensland  and  K.S.  Wales,  is  nearly  allied  to  this  species.)  FL  Feb.-April, 
occasionally  July-Dec, ;  fr.  Nov.-Dec,  remains  long  on  the  tree.  Attains  40  ft, 
with  a  short  straight  trunk  4-5  ft  girth,  numerous  branches,  forming  a  handsome, 
shady  oval  crown,  resembling  Cordia  Myxa  in  appearance.  Bark  dark  grey  oi 
brown,  even,  with  longitudinal  furrows ;  when  old,  with  many  small  r^ed, 
mostly  longitudinal  cracks,  inner  substance  brown,  leathery,  fibrous.    Wood 
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light  brown,  with  white  specks,  fjedrly  even  and  compact,  soft,  not  heavy,  eauly 
worked,  made  into  scabbards,  sword-hilts,  ^[un-stocks,  and  employed  in  build- 
ing and  for  agricultural  implements.  Weight  37  lb. ;  value  of  F.  530  (Kyd). 
Not  durable.  The  unripe  unit  is  pickled ;  ripe  it  is  insipidly  sweety  and  is 
eaten. 

2.  B.  lavis,  Roxb.— Tab.  XLII.— Cor.  PL  t  66 ;  FL  Ind.  L  697 ; 

Wight  Ic.  t.  1382. — ^Vem.  Chamror,  eJiamrur,  cliamraud,  N.W.  India; 
Chamhaly  ffin,  Pb. ;  Koda,  darar,  N. W.P. ;  Datranga^  Oudh ;  Tamboli, 
Banda ;  Tamholia,  Banswara ;  DoUi  mara,  Gonda,  C.P. 

A  middle-sized  treie ;  glabrous  or  more  or  less  pubescent  and  ciliate. 
Leaves  membranous  when  young,  firm  and  nearly  coriaceous  when  full- 
grown,  entire,  elliptic,  obtuse  or  acuminate,  blade  3-8  in.,  petiole  ^  in. 
long;  main  latend  nerves  6-10  on  either  side  of  midrib,  arcuate,  joined 
by  more  or  less  prominent  intramarginal  veins.  Flowers  small,  white, 
sessile  or  subsessile,  in  loose,  terminal  and  lateral  cymes,  composed  of 
unilateral  spikes ;  bracts  none.  Calyx  hairy,  lobes  ovate,  obtuse.  CoroUs 
rotate  or  brocul-campanulate,  tube  a  little  longer  than  calyx,  lobes  twice 
the  length  of  tube.  Anthers  not  apiculate.  Drupe  nearly  2-lobed,  some- 
what broader  than  long,  ^  in.  across,  red,  afterwards  black,  wiinkled,  a 
scanty  pulp  enclosing  3-4  triquetrous,  1-seeded  pyrenes. 

Trans-Indus,  on  eastern  skirts  of  Suliman  ran^,  ascending  to  2500  ft..  Fan- 
jab,  Siwalik  tract,  ascending  to  2000  ft.,  occasionally  in  the  Panjab  plains. 
Qangetic  plain,  and  sub-Himalayan  tract,  ascending  to  2500  ft.  Oudh  forests, 
Central  India,  Behar,  Guzerat,  and  the  Eonkan.  The  old  leaves  are  shed  Jan., 
Feb. ;  the  new  foliage  issues  Feb.,  March,  and  is  l^ht-green,  somewhat  viscid. 
Fl.  Jan.,  Feb.,  before  the  leaves  are  quite  out,  occasionally  up  to  May,  or  later ; 
fruit  April-June.  Hard  vesiculose  galls  not  rare  on  inflorescence.  Attains  30, 
at  times  40  ft.,  trunk  erect,  short,  irregularly  scooped,  3-4,  at  times  5-6  ft.  girtL 
Many  lai^e  branches,  ascending  ana  spreading  into  a  rounded,  lax  crown. 
Brancblets  li^^ht  grey,  or  with  a  reddish  tinge,  smooth.  Bark  j^l  in.  thidCf 
light-yellowish  grey  with  dark  specks.  Foliage  dark  green.  Wood  dirty-white 
or  yellowiah  brown,  compact,  even-  and  fine-grained,  tough,  easily  worked,  used 
for  agricultural  implements,  and  for  buildinc.  The  inner  bark,  in  times  of 
famine,  is  mixed  with  flour  and  eaten.  The  leaves  are  given  as  cattle-fodder. 
The  fruit  is  tasteless^  but  is  eaten. 

E.  Jloribundat  Boyle  ;  Benth.  in  Boyle  IlL  p.  306,  from  the  Dehra  Doon,^ 
found  by  Stocks  at  Shah  BUawal  in  Sindh,  seems  to  me  to  be  merely  a  variety 
with  acuminate,  soft-pubescent  and  ciliate  leaves. 

B,  aspera,  Boxb.  Cor.  PL  t.  55  ;  Fl.  Ind.  i.  598,  with  smaller  elliptic  or  ob- 
long-elliptic  leaves,  tomentoee  beneath,  scabrous  and  pubescent  above,  teimiosl 
corymbose  cymes  and  small  globose  drupes  has  not  been  found  within  the  wd» 
of  this  Flora.  It  is  closely  allied  to  E,  ovalifolia,  Wight  Ic.  t.  1383,  of  SoatH 
India  and  Ceylon. 

3.  E.  obtusifoUa,  Hochstetter ;  DC.  Prodr.  ix,  507. 

A  small  shrub,  with  grey  branches.  Leaves  rough  and  haiiy,  spathu- 
late  or  obovate,  entire,  1-2  in.  long.  Flowers  ^  in.  long,  in  short,  lax, 
hairy  cymes  at  the  top  of  small  brancblets,  pedicels  as  long  as  calyx,  or 
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longer.  Calyx-lobes  lanceolate.  Corolla  campanulate,  twice  the  length 
of  calyx,  lobes  ovate,  as  long  as  tube.  Drupe  ^  in.  across,  with  four 
l-seeded  pyrenes. 

Sindh.    Salt  range,  Panjab.    Abyssinia.    FL  March,  April. 

3.  BHABDIA,  Martins. 

Shrubs  with  alternate  leaves.  Calyx  deeply  divided  into  5  segments, 
persistent  Corolla-tube  short,  limb  5-lobed.  Ovary  2-celled,  style  un- 
divided. Fruit  a  dry  berry  with  4  pyrenes ;  seeds  albuminous,  radicle 
superior. 

1.  B.  Timlnea,  Dalzell  in  Hooker  Ic.  Plant,  ix.  t.  823. — Syn.  Ehretia 
mmineay  WalL  ;  E.  cuneata,  Wight  Ic.  t.  1385. 

A  small  much-branched  shrub,  branches  twiggy.  Leaves  spathnlate, 
entire,  narrowed  into  a  short  petiole,  about  1  in.  long,  more  or  less  hairy 
with  stiff  adpressed  white  hairs,  at  times  densely  hispid  oi  nearly  glabrous. 
Flowers  pink,  on  short  pedicels,  2  or  3  at  the  ends  of  short  lateral  branch- 
lets.  Calyx  hispid,  longer  than  corolla-tube,  somewhat  enlarged  in  fruit, 
which  is  the  size  of  a  small  pea,  and  orange-red  when  ripe. 

Rocky,  sandy  and  shingly  beds  of  streams,  Eamaon,  ascending  to  2500  ft. 
East  Bengal, Banda,  Eonkan,  Mysore,  Burma.  FL  Oct,  Nov. ;  branches  frequently 
creeping  and  rooting. 

Obdeb  LYIL  GONVOLVULAGIUE. 

Herbs,  rarely  shrubs,  often  twining.  Leaves  alternate,  without  stipules. 
Flowers  regular,  pentamerous,  bisexual,  usually  large  and  showy.  Calyx 
free,  persistent,  often  enlarged  in  fruit,  of  5  distinct  sepals,  much  imbri- 
cate in  bud.  Corolla  generally  campanulate  or  funnel-shaped,  the  limb 
usually  spreading,  5-angIed  or  54obed,  folded  in  the  bud,  rarely  imbricate. 
Stamens  5,  often  of  unequal  length,  inserted  in  th#  corolla-tube  or  at  its 
base,  and  alternating  wi^  the  lobes  or  angles  of  the  limb ;  anthers  with 
2  parallel  cells  dehiscing  longitudinally.  Ovary  free,  2-  3>  or  4-celled, 
1  or  2  ovules  in  each  cell,  or  1-celled  with  2  or  4  ovules.  Fruit  a  capsule 
or  succulent  and  indehiscent  Seeds  with  scanty  mucilaginous  albumen. 
—Boyle  HL  307 ;  Wight  lU.  ii.  200.      . 

Style  filiform ;  hmb  of  corolla  5-aiigled  or  5-lobed. 

Flowers  small,  ovary  1-celled  ;  sepals  much  enlar^  in  fruit, 
farming  long,  veined  membranous  wings;  fruit  a  l-seeded 

capeule 1.  Porana.^ 

Flowers  large,  ovary  2-  or  4-celled  ;  sepals  enlarged,  but  not 

membranous  in  fruit ;  fruit  a  dry  or  succulent  berry       .        2.  Argyreia. 
Stigma  sessile  ;  limb  of  corolla  of  5  deeply  2-lobed  divisions  ; 
fruit  a  berry,  supported  by  the  slightly  increased  calyx ; 
lewres  coriaceous^  evergreen 3.  Erycibe. 

1.  POBANA,  Linn. 

Xarge  twiners.    Leaves  entire.    Flowers  usually  small,  paniculate  in  the 
Indian  species.     Sepals  enlarged  after  flowering  into  long  membranous 
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wings,  homontally  spreading  under  the  fruit     Ovary  l-celled^  with  2  or 
4  ovules.     Capsule  usually  1 -seeded  by  abortion. 

1.  P.  paniculata,  Roxb.  Cor.  PL  t.  235  j  FL  Ind.  i.  464. 

A  large  twining  shrub;  branches,  panicles  and  under  side  of  leaves  with 
grey  or  brownish  pubescence.  Leaves  cordate,  acuminate,  2-4  in.  long, 
petiole  less  than  ^  the  length  of  leaf,  basal  nerves  5-7.  Flowers  numerous, 
small,  white,  on  pedicels  longer  than  calyx,  in  large  axillary  and  terminal 
drooping  panicles ;  bracts  shortly  tomentose.  Corolla  ^  in.  long  or  less. 
Calyx  half  the  length  of  corolla,  sepals  3-5,  enlarged  after  flowering,  into 
ovate-oblong,  membranous,  shortly  petiolate,  reticulate  wings,  f-1  in.  long, 
surrounding  the  globose  brittle  villous  capsule,  which  is  about  the  size  of 
a  small  pea. 

Bengal,  sub-Himalayan  tract  to  the  Qanges,  ascending  to  4500  ft.,  Bnima. 
Fl.  Nov.-Feb.;  fr.  March,  April. 

2.  AHGYBEIA,  Loureiro. 

Large,  often  woody  climbers.  Leaves  entire,  rarely  iobed,  clothed 
beneath  with  silky,  often  silvery  white  hairs.  Flowers  large,  in  axillary 
cymes,  rarely  solitary  ;  corolla  funnel-shaped  or  campanulate.  Ovary  2- 
celled,  with  2  ovules  in  each  cell,  or  4-celled  by  a  spurious  dissepiment 
between  the  ovules ;  style  filiform,  stigma  capitate,  entire  or  24obed. 
Fruit  indehiscent,  a  dry  or  succulent  berry,  2-4-seeded ;  cotyledons 
folded. — This  genus  was  divided  into  2  by  Choisy  in  DC.  Prodr.  ix.  325, 
Rtvea  with  a  4-celled  and  Argyrda  with  a  2-celled  ovary.  I  follow  Benr 
tham,  Fl.  Hongkong.  236,  in  uniting  them. 

Leaves  cordate  or  broad-ovate,  breadth  equal  to  the  length  or  nearly 
ao.  c 

Flowers  white,  corolla  funnel-shaped  ;  leaves  with  5-7  prominent 
basal  nerves,  midrib  pennivemed. 

Peduncle8-l-2-flowered 1.  ^.  umfiora. 

Flowers  in  corymbose  or  panicled  pedunculate  cymes  .    2,  A.  omata. 

Flowers  rose-coloured  or  purple,  corolla  campanulate;    leaves 
.  penniveined. 

Branches  and  under  side  of  leaves  white-tomentose .        .        ,    S,  A,  fpedotiL 
Branches  and  under  side  of  leaves  hairy. 
Flowers  sessile  in  compact  pedunculate  heads  with  long,  lan- 
ceolate bracts 4,  A,  capUaku 

Flowers  pedicellate  in  coiymbose  cymes  with  short  bracts   .    5.  A.  mtosa. 
Leaves  cuneate-oblong,  much  longer  than  broad    .        .        .        .     6.  ^.  tuneaUi, 

The  geographical  distribution  in  India  of  several  of  the  species  here  described 
is  imperfectly  known.  I  have  selected  those  most  likely  to  be  met  with  in  the 
forests  of  North  and  Central  India. 

1.  A.  nniflora,  Sweet. — Syn.  Rivea  hypocrcUeriformia,  Choisy  in  DC. 
Prodr.  ix.  326.     Lettsomia  unifloray  Roxb.  Fl.  Ind.  i.  495. 

A  woody  climber;  branchlets  and  under  side  of  leaves  hoary  or  white 
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silky-tomentose.  Leaves  broad-cordate,  obtuse,  emarginate  or  apiculate, 
3-6  in.  broad,  basal  nerves  5-7,  petiole  about  as  long  as  leaf.  Flowers 
large,  pure  white,  peduncles  1-3-flowered,  pedicels  (shorter  than  peduncles) 
in  the  axils  of  linear,  deciduous  bracts.  Corolla-tube  2-3  in.  long,  slender, 
cylindrical,  limb  1-2  in.  diam. 

Sindh,  common  on  dry  hills.  Panjab,  Central  India,  South  India.  FL  May- 
Ang.    Ilie  flowers  open  at  sunset,  and  close  at  sunrise. 

i.  hona-noxy  Sweet — Syn.  Lettsomia  hona-nox,  Roxb.  FL  Ind.  i.  494.  Hie 
Midnapur  creeper.  A  gigantic  climber  with  spon^  cracked  ash-coloured  bark, 
has  laiger  flowers ;  very  fragrant.  Roxburgh  csIIb  it  the  prince  of  Convol- 
vnlaceae.    Bengal  (Serampur,  Midnapur),  Quzerat,  the  Eonkan.    FL  R.S. 

2.  A.  omata,  Sweet — Syn.  Rivea  ornata,  Choisy;  DC.  Prodr.  ix, 
326;  Wight  Ic  t  1356.     Lettsomia  omata,  Roxb.  FL  Ind.  L  496. 

Differs  from  A,  uniflora  mainly  by  haying  the  flowers  in  large  spreading 
coiymbose  or  panicled  pedunculate  cymes,  peduncle  generally  longer  than 
petiole.  This,  as  well  as  the  preceding  species,  demand  critical  study  on 
the  spot 

Oadh  forests,  Nepal,  Panjab  (Aitchison),  and  probably  widely  spread  in 
North-West  India.    Ceylon.    FLR.S. 

3.  A.  spedosa,  Sweet;  DC.  Prodr.  328. — Syn.  Ipomcea  speciosa, 
Bot  Mag.  t  2446.  Lettsomia  nervosa^  Roxb.  FL  Ind.  L  488.  The  Ele- 
phant Creeper. 

A  large  woody  climber  running  up  the  highest  trees.  Branches  and 
imder  side  of  leaves  white  with  a  dense  tomentum  of  soft  silky  hairs. 
Leaves  cordate,  acuminate,  penniyeined,  4-12  in.  long,  and  nearly  as  broad, 
petiole  shorter  than  leaf  or  nearly  as  long ;  main  lateral  nerves  numerous, 
prominent,  paralleL  Flowers  deep  rose-coloured  in  axillary  corymbose 
cymes,  peduncles  longer  than  petiole,  and  sometimes  longer  than  leaf, 
pedicels  as  long  as  calyx;  bracts  large,  foliaceous,  ovate,  acuminate, 
deciduous.     Corolla  campanulate,  tube  1^  in.  long,  limb  2  in.  diam. 

South  India,  Bengal,  North-West  India  (Dehra  Doon,  Voigt  Hort  Suburb. 
361).    FLRS. 

4.  A.  capitata,  Choisy ;  DC,  Prodr.  ix.  332. — Syn.  Lettsomia  strigosa, 
Boxb.  FL  Ind.  L  491. 

A  large  woody  climber ;  branchlets,  inflorescence  and  leayes  strigose 
with  long  harsh  brown  hairs.  Leaves  oyate  from  a  cordate  base,  acumi- 
nate, penniyeined,  blade  3-5  in.  long.  Flowers  rose-coloured  or  lilac,  ses- 
sile in  pedunculate  bracteate  heads,  supported  by  numerous  oyate  bracts, 
with  long  rust-coloured  hairs,  peduncles  longer  than  petioles.  Corolla 
campanulate. 

Eastern  Bengal,  Burma.  FL  Oct,  Noy.  A.  harbigera,  Choisy — syn.  Coii- 
volmUus  haarbiger,  WalL,  is  closely  allied,  if  specifically  distinct.  Burma.  Jaya. 
Eastern  Bengal.    N.W.  Himalaya. 
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5.  A.  setosa,  Choisy  1.  c  332. — Syn.  Lettsomia  setosa^  Roxb.  FL  Ind. 
i.  490  j  Wight  Ic.  t.  1360. 

A  large  woody  climber ;  young  shoots  and  under  side  of  leaves  strigoee 
with  fiulpressed  hairs.  Leaves  brocul-ovate  from  a  cordate  base,  pemii- 
veined,  blade  3-5  in.  long.  Flowers  pink,  shortly  pedicellate,  in  compomid 
corymbose  pedunculate  C3rmes.  Bracts  broad-ovate,  deciduous.  Corolla 
campanulate. 

Northern  Circars,  Dekkan.  Fl.  Nov.-Jan.  This  sp.  is  closely  allied  to  i. 
capitata.    They  require  fiEuiher  examination  on  the  spot. 

6.  A.  coneata,  Bot.  Eeg.  t.  661 ;  DC.  Prodr.  ix.  330.— Syn.  Lettwmia 
cuneata,  Eoxb.  FL  Ind.  i.  491. 

A  large  woody  climber  with  smooth  dark  grey  bark,  young  shoots  and 
leaves  with  cuipressed  silky  hairs.  Leaves  deep  green,  cuneate-oHong 
3-4  in.  long,  petiole  |  in.  long  or  less.  Flowers  large,  bright  deep  pmple, 
on  slender  pedicels,  in  short  axillary  3-flowered  pedunculate  cymes;  bracts 
linear.    Corolla  campanulate. 

Nilgiris,  Pulneys,  Western  Qhats  as  fat  north  as  Bombay,  cultivated  in  gar- 
dens.   Fl.  Aug.-Siept 

3.  EBYCIBE,  Eoxb. 

Large  climbing  shrubs  with  entire^  evergreen,  coriaceous  leaves.  Cor- 
olla-tube short,  lobes  bifid,  middle  part  firm  coriaceous,  hairy  outside,  s^- 
ments  folded  in  bud.  Stamens  at  the  base  of  the  corolla-tube,  filaments 
short.  Ovary  1-celled,  with  4  erect  ovules ;  stigma  thick  sessile,  lobed. 
Fruit  an  indehiscent  1-seeded  berry ;  cotyledons  folded. 

1.  E.  panicnlata,  Eoxb.  Cor.  PI.  t.  159  j  Fl.  Lid.  i  585  -,  Wight  BL 
t.  180. 

A  large  climbing  shrub ;  young  shoots  and  inflorescence  covered  with 
rust -coloured  pubescence.  Leaves  elliptic -oblong,  abruptly  acuminate 
(caudate),  3-5  in.  long,  narrowed  into  a  short  petiole;  main  lateral nerres 
arcuate,  4-6  on  either  side  of  midrib.  Flowers  yeUow,  in  long  terminal 
leafy  panicles.  Calyx  and  middle  part  of  corolla-lobes  with  dense  nut- 
coloured  hairs,  appendices  (segments  of  coroUsrlobes)  rounded,  glabrous, 
membranous.  Connective  prolonged  beyond  anthers,  apiculate.  B^ny 
subglobose,  ^  in.  diam.,  supported  by  the  persistent  calyx,  pulpy,  blade 
when  ripe. 

South  India,  Ceylon,  Burma,  Bengal,  Oudh  forests.  Fl.  June-Nov.  Lidian 
Archipelago,  Queensland. 

B.  Wiijntiana,  Qraham  Cat  Bombay  Plants,  137  ;  scandent,  with  rigid 
stems,  and  white,  fragrant  flowers,  may  possibly  only  be  a  variety  of  ^.  pamr 
ci^^oto.— Western  Qhats,  Bombay  to  Belgaimi. 
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Order  LYUL    SOLANIUB. 

Herbs,  shmbs  or  soft-wooded  trees.  Leaves  alternate,  without  stip- 
ules. Flowers  regular,  bisexual,  usually  pentamerous.  Calyx  firee,  usually 
gamosepalous.  Corolla  gamopetaloas,  lobes  5,  rarely  4,  induplicate-pli- 
cate,  rarely  imbricate  in  bud.  Stamens  epipetalous,  as  many  as  corolla- 
lobes,  alternating  with  them.  Ovary  free,  generally  2-celled,  multiovulate; 
style  simple,  terminal,  with  an  entire  or  lobed  stigma.  Fruit  an  in- 
dehiscent  berry,  rarely  a  capsule,  with  several  seeds.  Embryo  usually 
curved  or  spiral,  albumen  fleshy. — Eoyle  HL  279  ;  Wight  HI  ii  194. 

1.  LYCITIM,  Linn. 

Shrubs,  branchlets  often  spinescent.  Leaves  entire,  usually  small, 
often  clustered.  Calyx  with  5,  rarely  4  teeth,  often  splitting  into  3-5 
lobes.  Corolla  funnel-shaped,  limb  5-  rarely  4-lobed,  the  lobes  imbricate 
in  bud.  Stamens  usually  unequal ;  anthers  2-celled,  dehiscing  longitudi- 
nally.    Ovary"  2-celled.     Fruit  an  ovoid  or  globose  berry. 

Leaves  lanceolate  or  oblanceolate ;  corolla-tube  subcvlindrical, 

more  than  twice  the  length  of  the  lobes ;  calyx  5-aentate         1.  X.  europceum. 

Leaves  linear ;  corolla  fonneT-shaped,  tube  somewhat  longer  than 
segments,  but  not  twice  their  length ;  calyx  with  S-4  un- 
equal lobes 2.  X.  ruthenicum. 

1.  L.  enroi>aam,  Linn. ;  Sibthorp  FL  Graec.  t.  236. — Syn.  L.  indicumy 
Wight  Ic.  t.  1403 ;  L,  mediterraneum,  Dunal ;  Prodr.  xiii.  i.  523.  Vern. 
Cfanger,  kangu,  kango,  kungu,  kunga  JmU,  Pb. ;  ChircMtta,  niral^  Delhi 
and  Harriana. 

A  thorny  shrub,  with  lanceolate  or  oblanceolate  leaves,  sometimes 
pubescent  when  young,  ^-1  in.  long,  alternate  or  fasciculate;  branches 
grey.  Flowers  white,  ^  in.  long,  solitary,  on  slender  pedicels  shorter  than 
flower.  Calyx  campanulate,  longer  than  broad,  with  6  equal  teeth. 
Corollartube  cylindrical,  gradually  widening  upwards,  somewhat  curved ; 
segments  of  lunb  short,  rounded  or  ovate.  Filaments  glabrous,  anthers 
nearly  included  in  the  mouth  of  the  tube.  Berry  globose,  yellow,  or  red, 
^  in.  diauL  The  specimens  of  South  Europe  and  Western  Asia  have 
larger  leaves,  light  purple  (or  white)  flowers,  and  a  broader  calyx. 

Common  in  the  plains  of  the  Panjab,  Sindh,  and  Guzerat — ^Western  Asia 
and  Sk>uth  Europe.  FL.  Oct.-March.  The  fruit  is  eaten,  camels  and  goats  feed 
on  the  branches.  It  is  used  as  fuel,  and  ihamps  (wattled  frames)  for  the  walls 
of  huts  are  made  of  it.    Hardy  in  England. 

L.  barbaruniy  Linn. ;  Miers  Illustr.  of  South  American  Plants,  t.  69,  with 
pedicels  as  long  as  flowers,  corolla^segments  nearly  as  long  as  tube,  stamens 
exserted,  and  berry  ovoid,  grows  in  Western  Asia,  Afghanistaa,  and  Beluchistan 

Saturalis^  in  Europe),  and  will  probably  be  found  in  Sindh  and  the  Panjab. 
.  Edgeworthiii  Dunal ;  Prodr.  xiii.  525,  from  Sirhind,  seems  to  belong  to  this  sp. 
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2.  L.  rnthenicom,  Murray;  Prodr.  xiiL  L  514;  Mieis  L  t  70. — ^Vem. 
Khichar,  khUear,  IcUserma^  Ladak. 

A  small  thorny  shrub,  whoUy  glabrous.  Brancblets  nearly  wMte, 
spines  at  right  angles.  Leaves  fleshy,  linear,  1-2  in.  long.  Flowers  soli- 
tary,  \  in.  long,  on  pedicels  half  the  length  of  flower.  Cslyx  white,  trans- 
parent, with  3-4  unequal  lobes.  Corolla  funnel-fihaped,  segments  longer 
than  half  the  length  of  tube.  Anthers  long  ezserted.  Beny  globose, 
iin.  diam. 

Siberia,  Caucasia,  Western  Tibet.  Common  in  the  Nubia  valley  and  Ladak 
at  10,000-13,600  ft  FL  Aug.-Sept.  Fruit  sweet,  but  without  flavour,  eaten. 
Haidy  in  England. 


Order  LIX.    BIGNONIAGEJE. 

Trees,  shrubs  or  woody  climbers.  Leaves  opposite,  rarely  alternate, 
compound,  rarely  simple,  without  stipules.  Flowers  bisexual,  often  irre- 
gular. Calyx  &ee,  tubular  or  campanulate,  truncate  toothed  or  spHi, 
lobes  valvate  in  bud.  Corolla  tubular  or  campanulate,  often  bilabiate, 
lobes  5  spreading,  generally  unequal,  imbricate,  rarely  valvate  in  bud. 
Stamens  2  or  4,  rarely  5,  in  pairs,  in  the  place  of  the  fifth  stamen  gene- 
rally a  short  staminodium;  anthers  2-celled,  rarely  1-celled,  the  oeUs 
opening  longitudinally!  Ovary  &ee,  supported  by  an  annular  disc,  2-ceUed, 
placentas  two  distinct  in  each  cell  attached  to  the  dissepiment ;  ovules 
numerous ;  style  filiform,  with  2  short  stigmatic  lobes.  Fruit  often  elon- 
gated, dehiscent,  or  indehiscent  {OreacenHeoE).  Seeds  numerous,  usually 
fiat  and  bordered  by  a  membranous  wing,  albumen  none.  The  following 
genera  have  all  a  dehiscent  capsule,  the  2  valves  separating  from  the  dis- 
sepiment, along  the  edges  of  which  the  seeds  are  attached. — Boyle  DL  294 ; 
Wight  Bl.iL  182 ;  K  Bureau,  Monographic  des  Bignoniao^es  (premiere 
partie),  Paris,  1864. 

Capsule  flat,  dehiscing  septicidally,  the  dissepiment  parallel 
to  the  valves,  wings  surrounding  the  seed  on  three  sides  ; 
leaves  bipinnate,  opposite. 
Ck)rolla  campanulate ;  stamens  5,  inserted  above  the  base ; 

anthers  2-celled 1.  OALOSAirrHis. 

Corolla  funnel-shaped ;  stamens  4,  inserted  at  the  mouth  of 

the  long  cylindric  tube  ;  anthers  1-celled     .         .        .2.  Millikgtoria. 
Capsule  flat  convex  or  cylindrical,  dehiscing  loculicidally,  the 
dissepiment  transverse  to  the  valves,  and  attached  to  their 
median  line  before  dehiscence. 
Seeds  with  long,  JsilaJberal  wings ;  leaves  pinnate  or  bipin- 
nate. 
Dissepiment  continuous,  cylindrical  flat  or  (on  a  horizon- 
tal section)  cross-shaped ;  seeds  flat .        .        .        .3.  SFATHODBiL. 
Dissepiment  jointed,  cylindrical ;  nucleus  of  seeds  wedge- 
shaped,  embryo  doubled  up 4.  STERiospBKJnnf . 

Seeds  winged  on  three  sides ;  leaves  simple  (digitate  in  extra 
Indian  species) 5.  Tbooha. 
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1.  CAI.OSANTHES,  Blume. 

A  soft- wooded  tree,  with  large,  opposite,  bipinnate  leaves.  Calyx  large, 
ooriaceons,  persistent,  indistinctly  toothed.  Corolla  campanulate,  limb 
oblique,  of  5,  nearly  equal,  toothed  or  incised  lobes.  Stamens  5,  inserted 
above  ihe  base  of  the  corolla-tiibe,  all  fertile,  and  nearly  equal ;  anthers 
2-celled,  cells  parallel  Ovary  on  a  thick  fleshy  cylindrical,  somewhat 
pentagonal  disc ;  4  rows  of  ovules  on  each  placenta.  Capsule  large,  flat, 
linear,  dehiscing  at  the  edges,  the  dissepiment  parallel  to  the  valves. 
Seeds  imbricate,  surrounded  on  3  sides  by  a  broad  transparent  wing. 

1.  0.  indica,  Blume ;  Wight  Ic.  t  1337/8 ;  Bureau  1.  c.  t  9.— Syn. 
Bignmia  indica,  linn. ;  Eoxb.  FL  Ind.  iii.  110.  Sans.  Syondka,  pama. 
Vem.  Jfttiiw,  «on,  tdtpalang,  tdimorang,  Pb. ;  Ullu^  idlay  arlu,  kharkath, 
N.W.P. ;  Fharkath,  Kamaon ;  Sauna,  asmr  sauna,  Oudh ;  Tatfunua,  C.F. 

Glabrous.  Leaves  4-6  ft.  long,  pinnse  3  pair,  the  lowest  pair  bipinnate, 
pinnules  broad-ovate,  acuminate,  petiolulate,  4-8  in.  long.  Flowers  large, 
fleahy,  dark  red,  with  an  unpleasant  smell,  in  erect  terminal,  somewhat 
nnilateral  racemes,  on  long  rough  hollow  peduncles.  Pedicels  1  in.  ; 
corolla  2-3  in.  long,  and  nearly  as  broad  at  the  mouth.  Capsule  shortly 
stipitate,  15-30  in.  long  and  2-3 J  in.  broad.  Wings  of  seeds  2-2  J  in. 
across. 

Bengal,  Buima,  Southland  Central  India.  Sub-Himalayan  tract,  common  as 
far  as  the  Junma,  ascending  to  3500  ft,  rare  between  Jumna  and  Chenab.  Cey- 
lon and  Java.  The  leaves  are  shed  Feb.,  March,  and  renewed  April,  May.  Fl. 
May-July.  The  great  sword-Hke  fruit  ripens  Dec-Feb.,  and  often  remains 
hai^ng  on  the  tree  for  months. 

Often  several  stems  together,  15-20  ft.  high,  12  in.  girth,  bark  i  in.  thick, 
whitifih  brown,  corky,  wood  white,  open-grained,  light  and  soft,  no  neartwood, 
pith  large,  chambered.  -The  bark  and  fruit  are  used  in  tanning  and  dyeing, 
the  seeds  are  used  to  line  hats,  and,  placed  between  two  layers  oi  wickerwork, 
to  make  umbrellas.    Root,  bark,  leaves,  and  seeds  are  used  in  native  medicine. 

2.  MILLINQTONIA,  linn.  fil. 

A  large  tree,  with  opposite  bipinnate  leaves.  Calyx  with  5  short, 
truncate,  recurved  teeth.  Corolla-tube  long,  slender,  cylindrical,  widened 
into  a  funnel-shaped,  oblique  mouth,  at  the  base  of  which  the  stamens  are 
inserted,  and  which  is  cleft  half-way  into  5,  nearly  equal,  ovate-oblong 
slightly  imbricate  lobes,  nearly  valvate  in  bud.  Stamens  4,  didynamous, 
ezserted,  with  a  5th  staminode;  anthers  1 -celled,  a  short  appendix  in 
the  place  of  the  second  cell.  Ovules  in  4  rows  on  each  placenta.  Cap- 
sule flat,  linear,  dehiscing  at  the  edges,  the  dissepiment  parallel  to  the 
valves ;  seeds  imbricate,  surrounded  on  3  sides  by  a  fine  transparent  wing. 

1.  M.  hortenslB,  Linn.  f. ;  Bedd.  Fl.  Sylv.  t.  249 ;  Bureau  1.  c.  t.  8. 
^-Syn.  Bignonia  mberom,  Eoxb.  Cor.  PL  t.  214;  Fl.  Ind.  iiL  111. 

Young  leaves  and  inflorescence  slightly  pubescent  Leaves  12-24  in. 
long,  pinnsQ  3  pair,  the  lowest  pair  bipinnate  at  base,  pinnules  ovate,  acu- 
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minate,  petiolulate,  the  blade  1-2  in.  long,  iloweis  numerous,  fragrant, 
pure  white,  in  laige  terminal  panicles ;  bracts  minute,  dliate.  Corolla  S4 
in.  long.     Capsule  12  in.  long. 

Cultivated  in  avenues  and  gardens  in  most  parts  of  India,  believed  to  be  in- 
digenous in  Bunna  and  the  Indian  Archipelago.  In  North  India  the  calti- 
vated  tree  seeds  very  rarelv.  Attains  50-^  ft,  bark  corky,  deeply  cracked. 
Fl.  C.S.  Wood  wmtish,  nrm  and  close-grained.  Weight  42  lb. ;  value  of  P. 
610. 

3.  SPATHODBA,  Beauv. 

Trees  with  opposite  (rarely  alternate)  imparipinnate  or  bipinnate  leaves. 
Flowers  in  racemes  or  in  terminal  trichotomous,  cymose  panicles.  Calyx 
truncate  lobed  or  spathaceous.  Corolla  fdnnel-shaped,  limb  oblique,  tiie 
lower  cylindrical  part  of  the  tube  varying  in  length,  the  stamens  inserted 
at  its  upper  end,  so  that  when  it  is  very  shorty  their  insertion  is  at  the 
base  of  the  corolla.  Stamens  4,  didynamous,  with  a  5th  staminodimn; 
anthers  2-celled,  cells  divergent  or  parallel  Ovaiy  2-celledy  ovules  in 
more  than  2  rows  in  each  ceU.  Capsule  cylindrical,  valves  woody  or 
coriaceous,  opening  loculicidally  in  2  valves,  the  dissepiment  free  at  the 
time  of  dehiscence,  transverse  with  relation  to  the  valves,  and  before 
dehiscence  attached  to  their  median  line.  Seeds  numerous,  flat,  with 
long  lateral  wings,  attached  (2  rows  in  each  cell)  along  two  prominent 
lines  (the  lines  of  attachment  to  the  valves)  of  the  dissepiment ;  embryo 
flat,  cotyledons  brocul-rotundate,  auriculate  at  the  base,  radicle  short 

Leaves  bipinnate ;  stamens  inserted  near  the  base  of  corolla. 
Pubescent ;  calyx  campanolate,  5-dentate ;  pod  hard,  woody, 

tubercolat^  more  than  1  in.  diam 1.  &  x^floeofpi^ 

Glabrons ;  calyx  split  into  2  lips ;  pod  slender,  oorxaoeons, 

4  in.  diam. 2.  S.  amouta. 

Leaves  pinnate. 
Calyx  spathaceons ;  stamens  inserted  near  the  throat  of  the 
corolla. 
Leaflets  rotundate,  1  in.  long,  the  lateral  short-petlolnlate ; 

corolla-lobes  oblong,  flat ;  capsule  flat,  smooth    .        .      8.  5.  faleabu 
Leaflets  ovate-oblong,  2  m.  lone,  the  lateral  long-petiolulate ; 

corolla-lobes  rounded,  carted ;  capsule  convex,  rough  .      4.  S.  crim. 
Calyx  bilabiate ;  stamens  inserted  near  the  base  of  the  corolla      6.  8.  MoaAurs^ 

The  genus  Spathodea^  as  here  defined,  will  certainly  not  remain  undivided, 
and  should  be  confined  to  the  species  with  pinnate  leaves,  racemose  flowen^ 
spathaceous  calyx,  and  stamens  inserted  at  the  top  of  a  long  cylindrical  corolla- 
tube.  Whether  S.  xylocarpa  and  S.  amcena  should  be  rSerred  to  Raderma- 
chera^  Zollinger,  to  which  they  approach  bv  their  cylindrical  diasepiment,  I  do 
not  venture  to  decide  with  the  materials  before  me.  Jn  that  case  Raderma- 
chera  would  include  a  veiy  heterogeneous  group  with  pinnate  {R.  stndOj  ZolL) 
and  bipijmate  leaves,  with  the  calvx  truncate  (<^nbto),  split  into  8  lips  (gi^antea, 
Miq.,  arruxna),  and  5-dentate  (xylocarpa)^  not  to  mention  the  difference  between 
the  thick  woKody  valves  of  R  xylocarjfHi  and  the  membranous  or  coriaceous 
valves  of  most  other  species.  Another  question  to  be  decided  is,  whether 
HeUraphragma  is  to  remain,  or,  as  proposed  by  Bureau  1.  c.  50,  to  be  merged  in 
SpaihodeOy  from  which  it  differs  by  thebOabiate  calyx  and  the  stamens  inserted 
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near  the  base  of  the  corolla.  These  considerations  have  induced  me,  as  a  pro- 
vuional  arrangement,  to  keep  the  species  described  below  united  under  the  genus 
Spaihodea,  although  tbey  aiffer  in  habit  and  essential  characters,  and  though 
the  name  Spatho£sa  is  not  appropriate  for  all  of  them. 

1.  8.  zylocariMk,  T.  Anderson.— Tab.  XLIII—- Syn.  Bignonia  xylo- 
earpa,  Roxb.  FL  Ind.  iii.  108 ;  Wight  IlL  1. 1336 ;  Bedd.  Fl.  Sylv.  t.  70. 
Yom.  Kharging^  kharmngi,  Bombay ;  Bairsingi,  Khandeish  Dangs ;  Jai- 
mangal^  wndar-jxtdcU,  Mandla,  Balaghat,  C.F. ;  Dhota  mara,  Gonds,  Sat- 
poia  range. 

A  middle-sized  tree.  Leaves  bipinnate,  1-4  ft.  long,  glabrous,  hard  and 
somewhat  rough  when  full-grown  j  pinnsB  4-6  pair,  pinnules  3-5  pair, 
fihort-petiolulate,  ovate  or  ovate-lanceolate,  entire.  Flowers  white,  with  a 
tinge  of  yellow,  fragrant,  appearing  before  the  leaves  expand ;  pedicels  as 
long  as  calyx  or  longer,  clustered  in  bracteate  umbellate  fascicles,  these 
in  terminal,  compound  trichotomous  cymes ;  bracts  oblong,  shorter  than 
pedicels,  as  well  as  nunifications  of  inflorescence  and  calyx  soft-pubescent. 
Calyx  campanulate,  coloured,  with  5  short  and  unequal  teeth.  Corolla 
3  in.  long,  oblique,  segments  nearly  equal,  curled,  cylindrical  part  of 
tnbe  very  short,  stamens  inserted  near  the  base,  filaments  hairy  below. 
Capsule  1-3  ft  long,  a  little  curved,  hard,  woody,  very  rough,  with 
numerous  large,  irregular,  hard  tubercles,  somewhat  compressed,  valves 
^'^  in.  broad,  convex,  ^  in.  thick,  inside  smooth  and  shining; 
dissepiment  cylindric,  grey,  shining,  atteched  before  dehiscence  to  the 
median  line  of  the  valves.  Seeds  numerous,  in  4  rows  (2  in  each 
cell),  flat^  slightly  curved,  ^  in.  long,  and  equally  broad,  wings  delicate, 
tiansparenty  oblong,  1-1^  in.  long  from  end  to  end;  hUum  ^  in.  long, 
arching. 

Common  in  South  India.  Elhandeish  Dangs.  Satpura  range,  Mandla  and 
Balaghat  (not  common).  FL  April,  May,  when  nearly  lei^ess.  The  new  foli- 
age appears  about  the  commencement  of  the  rains.  Fruit  takes  a  year  to  ripen. 
Urowtn  said  to  be  rapid. 

Attains  30-35  ft.  in  the  Satpura  range,  but  grows  into  a  large  tree  in  the 
moister  forests  along  the  western  Ghats.  Foliage  pale  green,  resembling  that  of 
Sehrebera  swieUnundes.    Bark  light  grey,  ^  in.  thick. 

Heartwood  light  brown,  reddish  or  redmsh-brown,  close-grained  tough  and 
eUutic,  medullar^  rays  numerous,  fine  pores  in  groups,  each  group  in  a  roundish 
patch  of  white  tissue. 

2.  8.  amoana,  A.  DC.  Prodr.  ix.  208. — Syn.  Eadermaeliera  am(Bna,  Seem. 
Journal  of  Botany,  viiL  p.  146 ;  Bignonia  amosnUy  WalL  Pi.  As.  rar. 
1. 183. 

A  large  tree.  Leaves  opposite,  bipinnate;  leaflets  ovate -lanceolate, 
entire,  acuminate,  glabrous,  shining.  Flowers  large,  fragrant,  white, 
orange  insida  Calyx  bilabiate.  Stamens  inserted  near  the  base  of  cor- 
oDartube,  anther-ceUs  divergent.  Pods  rust-coloured,  pendulous,  slender, 
linear,  12-18  in.  long,  valves  coriaceous,  \  in.  broad.  Seeds  (including 
wings)  ^  in.  long. 
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Malay  peninsula  and  Burma,  not  seldom  cultivated  in  gardens.  FL  Nov.- 
May. 

3.  8.  falcata,  Wall. ;  Bedd.  M.  Sylv.  t.  71.— Syn.  Bigrumia  spaffuuea, 
Eoxb.  Cot.  PL  t.  144 ;  FL  Ind.  ilL  103.  Dolichandrone  falcaia^  Seem. 
Joum.  Bot  viii  340.  Vem.  Hdwar,  Oudh ;  Kanseri,  Meywar ;  Menddj 
manehingi,  Banswara ;  Meraingt,  Bomb. 

A  small  or  middle-sized  tree,  glabrous  or  pubescent.  Leaves  generally 
opposite,  3-6  in.  long,  leaflets  2-3  pair,  short-petioluled,  with  a  tenninal 
lefldet  on  petiolule  ^  in.  long,  all  rotundate,  ^1^  in.  long,  obtuse  or  short 
acuminate.  Flowers  white,  in  few-flowered  racemes  at  the  ends  of  small 
branchlets.  Calyx  ^-f  in.  long.  Corolla  1^  in.  long;  limb  deeply  claft 
into  5  subequal,  oblong  lobes.  Capsule  flat,  curved,  smooth,  somewhat 
shining,  with  wavy  longitudinal  lines,  10-14  in.  long,  and  f  in.  broad. 
Wings  of  seeds  oblong,  half  the  breadth  of  capsule,  and  1^  in.  long. 

Oudh.  Meywar  (Bassi,  Santolah,  D.B.),  Banswara,  South  India.  FL  May, 
June ;  fruit  Dec,  Jan.    Wood  light-coloured. 

4.  S.  crispa,  Wall. ;  Bureau  Let  27. — Syn.  Bignonia  crUpa^  Hoxh 
FL  Ind.  iiL  103 ;  Dolichandrone  crispa,  Seem.  Joum.  Bot.  yiiL  340. 

A  middle-sized  tree ;  glabrous,  young  shoots  pubescent.  Leaves  oppo- 
site, 8-12  in.  long,  leaflets  5-7,  ovate-oblong,  acute,  petiolules  of  the  latod 
1  in.,  of  the  tenmnal  2  in.  long,  blade  2-4  in.  long.  Flowers  pure  white, 
fragrant,  in  terminal,  few-flowered  racemes.  Calyx  1  in.  long.  Coiolla 
2^  in.  long,  limb  with  5  broad-ovate  lobes  with  curled  edges.  Capsule 
12-15  in.  long,  ^  in.  broad,  valves  convex,  hard,  coriaceous,  brown,  rough 
with  paler  specks. 

South  India,  will  probably  be  found  in  the  Central  Provinces.  FL  May- 
June  ;  fruit  ripe  Dec.  The  timber  is  esteemed  in  South  India  for  building  and 
other  purposes,  it  is  light-coloured  and  heavy. 

5.  S.  Boxbargliii,  Sprengel. — Syn.  Heterophragma  Boxburghiif  DC. 
Bigrumia  quadriloculariay  Boxb.  Cor.  PL  1. 145 ;  FL  Ind.  iii  107.  Vem. 
Warras,  Bombay. 

A  large  tree,  with  a  tall  stem,  and  grey  bark.  Leaves  tomentose 
while  young,  glabrous  afterwaids,  opposite,  but  generally  approximate 
near  the  ends  of  branches,  1-2  ft.  long,  lateral  leaflets  3-4  pair,  serrate, 
short,  the  terminal  leaflet  long  petioMed.  Flowera  light  rose-coloued, 
fragrant,  in  hige  terminal  erect  panicles,  ramifications  and  calyx  densely 
clothed  with  soft,  tawny  tomentum.  Calyx  bilabiate.  Corolla  campann- 
late,  the  stamens  inserted  at  the  base  of  the  tube.  Capsule  erect,  straight, 
12  in.  long,  2  in.  broad,  ^  in.  thick*  divided  into  4  spurious  cells  by  a  4- 
winged  dissepiment,  with  a  cross-shaped  horizontal  section. 

Godavery  forests  (Beddome).  Western  forests  from  Khandeish  to  Canaza. 
FL  March,  April. 
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5.  STEBEOSPEBMIJM,  Chamisso. 

Trees,  with  opposite,  imparipinnate  leaves.  Flowers  in  terminal 
panicles.  Calyx  5 -dentate  or  2-5-lobed.  Corolla  campanulate,  limb 
oblique,  lobes  equal  or  bilabiate.  Stamens  inserted  near  the  base  of 
corolla-tube,  didynamous,  anther^ceUs  divergent.  Ovary  2-celledj  ovules 
in  1  series  on  each  placenta.  Capsule  linear  cylindrical  or  tetragonous, 
generally  contorted,  opening  loculicidally  in  2  valves,  the  valves  coria- 
ceous, the  dissepiment  thick,  spongy,  jointed,  entirely  filling  the  capsule, 
kansrerse  with  relation  to  the  valves,  and  attached  before  dehiscence 
to  their  median  line.  Seeds  wedge-shaped,  with  a  rounded  back,  the 
nucleus  doubled  up  between  the  joints  of  the  dissepiments,  radicle  and 
plumula  lying  along  the  sharp  edge  of  the  wedge,  the  cotyledons  being 
doubled  up  outwards;  testa  spongy  or  crustaceous,  having  the  appearance 
of  projecting  into  the  seed  and  dividing  it  into  2  incomplete  cells ;  wings 
oblong  delicate  membranous  on  2  sides,  attached  to  the  rounded  back 
of  the  seed. 

Pabescent ;  capsule  cylindrical,  yalves  hard  thick  cmataceous, 

rongh,  }  in.  diameter 1.  ^.  suavtoUna, 

Glabrous ;  capsule  compressed,  valves  thin  coriaceous,  smooth, 

4  in.  broad %,  8.  ckelonoides. 

1.  S.  miayeolenfl,  DC. ;  Wight  Ic.  t  1342. — Syn.  Bignonia  suaveolens^ 
Boxb.  FL  Ind.  iiL  104.  Sans.  Pdtali.  Yem.  FdrcU,  pddal,  padiaXa^ 
padariaf  parur.     Local  names :  Pandri,  pfidndri,  C.P. 

A  large  tree;  pubescent^  young  parts  soft  and  viscous  -  tomentose. 
Leaves  12-24  in.  long,  leailets  2-3,  rarely  4  pair,  shortly,  the  terminal  leaf- 
let longer  petiolulate,  oval,  acuminate,  3-6  in.  long,  often  serrate,  with  6-8 
pairs  of  prominent  main  lateral  nerves,  joined  by  obliquely  transverse 
veins,  flowers  of  a  dark,  dull-crimson  colour,  exquisitely  fragrant,  1| 
in.  long,  in  large,  lax,  trichotomous  viscid  panicle&  Calyx  campanulate, 
4-cleft,  the  2  upper  divisions  each  with  2  minute  teeth.  Corolla  pubes- 
cent, funnel-shaped,  limb  oblique,  bilabiate,  the  3  inferior  lobes  longer, 
and  the  edges  of  all  much  curled.  Capsule  cylindrical,  dark  grey,  rough, 
with  elevated  white  specks,  valves  thick,  hard,  crustaceous;  18-24  in.  long, 
and  f  in.  diameter ;  dissepiment  cylindrical,  brown,  |  in.  diameter.  Seeds 
^1^  in.  apart,  wedged  into  narrow  notches  of  the  dissepiment. 

A  common  tree  in  South-,  Central-India,  Bengal,  and  Burma.  In  the  sub- 
Himalayan  tract  and  outer  hills  ascends  to  4000  ft,  extends  north-west  to  the 
Jhelam,  and  is  common  as  far  as  the  Jumna.  Often  associated  with  Sal.  The 
old  leaves  are  shed  in  April,  the  young  foliage  appearing  by  the  end  of  that 
month  or  early  in  May.  The  flowers  issue  with  or  before  the  new  leaves,  the 
fruit  ripens  Nov.,  Dec.,  and  remains  long  on  the  tree.  Attains  70-80  ft.  in 
Ejunaon,  with  a  tall,  fairly  straight  trunk,  to  6  ft  girth,  and  30  ft  to  the  first 
branch,  much  smaller  in  the  drier  climate  of  Central  India.  Bark  ^  in.  thick, 
dark  grey  or  brown,  the  outer  soft  corky  and  darker-coloured  layer  flaking  off 
in  pieces,  leaving  a  firesh  smooth  light-cinereous  surface.  "  Leaves  of  young 
plants  luffeh  and  serrated,  those  of  the  mature  tree  soft  villous  and  entire  "  (R. 
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Thompson).  Sapwood  white  or  yellowish,  heartwood  with  irr^ular  OQtIine, 
brown  or  reddian-brown,  often  mottled  with  white.  44  lb.  per  cub.  ft,  faiily 
durable,  and  easy  to  work.  Much  valaed  for  building,  and  generally  com- 
mands a  ready  sale.  Makes  excellent  charcoaL  Boot  and  bark  used  in  nadve 
medicine. 

2.  8.  chelonoides,  DC. ;  Wight  Ic.  t.  1341 ;  Bedd.  Fl.  Sylv.  t  72.- 
Syn.  Bignonia  chelonotdes,  L. ;  Eoxb.  Fl.  Ind.  iii  106.  Vem.  Pader^ 
padel,  parroHy  padru 

A  large  glabrous  tree.  Leaves  12-18  in.  long,  leaflets  3-5  pair,  elliptic, 
sometimes  serrate,  long- acuminate,  blade  4-6  in.,  acumen  often  1  in., 
petiole  ^  in.  long;  main  lateral  nerves  8-10  pair.  Flowers  yellov, 
fragrant,  |-f  in.  long,  in  large,  loose,  trichotomous  glabrous  panides. 
Calyx  campanulate,  5 -dentate.  Corolla  campanulate,  limb  spreading, 
oblique,  lobes  nearly  equal  Capsule  linear,  compressed,  curved,  12-24 
in.  long,  ^  in.  broad,  valves  convex,  coriaceous,  smootL.  Dissepiment 
subcylindrical,  grey  or  light  brown,  with  wide  open  notches  for  the  seeds, 
which  are  ^  in.  apart 

Common  South  India,  Ceylon,  Burma,  and  Bengal  Gonda  forests  Ondh, 
rare,  on  the  driest  spurs,  llie  leaves  are  shed  Feb.,  March,  and  renewed  in 
ApriL  Flowers  appear  after  the  leaves,  April-July.  Fruit  Aug.-Jan.,  remain- 
ing long  on  the  tree.  In  Oudh  a  small,  elsewhere  a  large  Irce,  with  a  tali 
straight  trunk.  Bark  ^  in.  thick,  light -cinereous  or  brown,  furrowed  longi- 
tudinally. Heartwood  reddish-brown,  orange  (Skinner),  close-,  even-grained, 
hard,  elastic,  easy  to  work,  said  to  be  durable.  Weight  45  lb.  (Kyd),  48  lb. 
(Sk.),  value  of  P.  710  (Kyd),  642  (Sk.^  Used  for  building,  and  is  a  good  furni- 
ture-wood. Bark,  leaves,  flowers,  ana  fruit  used  in  native  medicine.  Flowers 
used  in  Hindu  temples. 

6.  TECOMA,  Juss. 

Trees  or  shrubs,  wiih  opposite,  simple  or  digitate  leaves.  Calyx  cam- 
panulate, 5 -dentate.  Corolla  campanulate,  limb  oblique.  Stamens  in- 
serted in  the  lower  port  of  the  corolla-tube  ]  anthers  2-celled,  the  oeUs 
parallel  at  first,  diverging  afterwards.  Ovary  2-celled,  supported  or  sur- 
rounded by  a  fleshy  annular  disc ;  numerous  series  of  ovules  in  each  cell. 
Capsule  Imear,  dissepiment  transverse,  thin,  flat,  attached  before  dehis- 
cence to  the  median  line  of  the  valves.  Seeds  numerous,  flat,  imbricate, 
on  3  sides  with  a  thin,  white,  membranous  wing. 

1.  T.  nndnlata,  G.  Don. — Syn.  Teeomella  undtdatcLy  Seem.  Joumal  of 
Botany,  L  18 ;  Bignonia  undulata,  Roxb.  Fl.  Ind.  iii  101 ;  Bignonia 
glauea^  Decaisne  in  Jacq.  Yoy.  Bot  t.  142.  Vem.  Reoddna^  rebdan^ 
Trans-Indus ;  LahurcL^  lHar^  rotr^  roMra,  Pb. ;  Lohuri,  lokaro,  Sindh ; 
Boira,  Mairwara. 

A  shrub  or  small  tree,  glabrous,  extremities  and  young  leaves  often 
pubescent  with  very  minute,  fieuciculate  hairs.  Leaves  generally  oppo- 
site, subcoriaceous,  grey,  somewhat  rough  when  old,  oblong,  linearoblong, 
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aometimes  obovate-oblong,  entire,  blade  2-4  in.,  petiole  1  in.  long.  Flowers 
very  large,  bright  orange-colonred,  inodorous,  6-10,  in  short  corymbs  at 
the  ends  of  short  lateral  branchlets.  Corolla  campannlate,  2  in.  across. 
Ovary  snrroonded  by  a  cup-shaped  disc.  Capsule  curved,  6-8  in.  long. 
(Seemann  separates  TecomeUa  from  Tecoma  by  simple  leaves,  and  Bureau, 
i  c.  53,  agrees  with  him.  The  cup-shaped  disc  is  a  remarkable  character 
of  this  species.) 

Low  hills  of  Sindh  and  Beluchistan.    Trans-Indus  territory,  ascending  in  the 
Suliman  range  to  3000,  at  times  to  4600  ft.    Panjab  Salt  range,  Siwalik  tract, 
extending  eastward  to  the  Jumna.    Occasionally  in  the  plains  of  the  Panjab, 
near  Delhi,  Cawnpore,  in  Bandelkhand,  Ramutana,  Gazerat,  and  in  one  place 
in  Ehandeiah  (Graham  Bombay,  124). — Arabia.    Grown  in  gardens  in  Calcutta 
and  Bombay.    Evei]men  or  nearly  so  in  North  India,  the  leaves  being  renewed 
in  Jan.  and  Feb.    The  leaves  vary  exceedingly  in  size  and  shape.    In  full 
bloom  in  March,  April,  when  the  tree  is  a  most  beautiful  si^ht,  especially  on 
the  north-west  Fto^ab  frontier.    Easily  raised  from  seed  and  cuttings.    Cop- 
pices well.    Fruit  npens  May-July.    Where  protected  grows  into  a  handsome 
tree,  30-40  ft.  high,  with  a  stem  12-15  ft.  clear,  and  5-8  ft.  girth,  with  a  fine, 
roonded,  rather  open  crown,  extremities  of  branches  drooping.    Generally  only 
a  stiff  shrub,  8-10  ft.  hi^h.    Twigs  grey,  bark  of  stem  ^-^  in.  thick,  reddish 
brown,  or  dark  grey,  corky,  rough  with  shallow  loneitudinal  furrows,  and  ridges 
between,  crossed  by  short,  shallow,  transverse  cracks,  becoming  scurfy  by  age 
and  peeling  off.    Ueartwood  dark  greyish-brown,  often  mottled  with  white. 
Medullar  rays  fine,  whitish,  pores  surrounded  by^patches  of  whitish  tissue. 
Close-  and  fine-grained,  hard,  44  lb.  per  cub.  ft.     Works  easily,  takes  a  beauti- 
fol  polish,  tough,  strong  and  durable.    Highly  prized  for  furniture,  carving- work, 
and  agricultural  implements.    The  leaves  are  greedily  browsed  by  cattle. 
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Herbs,  shrubs  or  trees.  Leaves  simple  or  digitate,  opposite,  whorled 
or  rarely  alternate,  without  stipules.  Flowers  irregulsu*,  rarely  regular. 
Calyx  persistent,  gamosepalous,  often  enlarged  in  fruit  Corolla  hypogy- 
nous,  gamopetalous,  lobes  usually  4  or  5,  more  or  less  2-lipped,  imbri- 
cate in  bud.  Stamens  inserted  in  the  corolla-tube,  usually  4,  nearly  equal 
or  one  pair  longer,  and  when  the  corolla  is  regular,  as  many  as  lobes  and 
alternating  wit^  them ;  anthers  2-celled,  the  cells  usually  parallel  and 
opening  longitudinally.  Ovary  not  lobed,  or  but  slightly  4r-lobed,  2-  or 
i^lled,  1  ovule  in  each  cell ;  style  terminal,  usually  with  2  short  stig- 
matic  lobes.  Fruit  dry  or  fleshy,  indehiscent,  or  separating  into  2  or  4 
segments  nuts  or  pyrenes :  seeds  few,  in  the  Indian  species  without  albu- 
men; embryo  straight  with  thick  cotyledons  and  an  inferior  radicle. — 
Royle  IlL  298 ;  Wight  111.  ii.  212. 

Fruit  a  hard  bony  1-4-celled  endocarp,  surrounded  by  a  spongy 

pericarp,  enclosed  in  an  enlarged  and  inflated  calyx ;  coroUa- 

tabe  short ;  leaves  entire 1.  Tectona. 

Froit  a  dry  or  fleshy  drupe,  the  entire  frait  separating  into  2  or 

4  pyrenes,  aapportea  by  an  enlai);ed  ana  often  succulent 

calyx;  corolla- tube  slender,  cylindric;  leaves  simple  2.  Clebodxkdron. 

Z 
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Fruit  a  fleshy  drape ;  calyx  not  much  enlarged  ;  leayes  simple. 

Flowers  in  ternunal  racemiform  panicles  composed  of  lateral 

cymes;  corolla-tube  short,  with  a  wide  open  mouth; 

style  unequally  2-lobed 8.  GxuJNA. 

Flowers  in  terminal  trichotomous  panicles,  or  in  a  spike-like 
thyrsus  ;  corolla-tube  short,  campanulate  or  cylindrical, 
lobes  unequal ;  style  with  2  short  acute  stimatic  lobes       4.  PamKA. 
Flowers  in  axillary  cymes  ;  corolla  campanulate,  regular ; 

style  dilated  and  truncate,  or  shortly  2-lobed         .        .     5.  Caluoabfa. 

Flowers  in  bracteate  heads  or  spikes d  Lantana. 

Fruit  a  fleshy  drupe  ;  calyx  not  enlarged  ;  leaves  digitate  7.  Vitbx. 

Fruit  dry,  dehiscent  into  4  one-seeded  segments.  

Calyx  campanulate ;  corolla-tube  short,  limb  bilabiate  .  8.  Cartofteris. 

C^y  with  a  large  spreading  circular  limb ;  coroUa-tube  cy- 

lindric,  curved 9.  Holkskioldia. 

Fruit  a   2-va1ved   capsule;    calyx  6-8epalou8,    supported    by 

bracts 10.  Avicsnkia. 

1.  TECTONA,  linn.  fil. 

Trees  with  four-sided  branchlets;  young  shoots  and  leares  dothedwith 
stellate  tomentum.  Leaves  large,  opposite,  entire.  Floweis  in  trichoto- 
mous  panicles.  Calyx  campanidate,  lobes  5-6,  imbricate  in  bud.  Corolla 
infundibuliform,  tube  short,  about  as  long  as  calyx^  lobes  5  or  6,  spiead- 
ing,  nearly  equal.  Stamens  as  many  c^  coroUa-lobes,  exserted  Ovary 
4-celled,  1  ovule  in  each  cell  j  stigma  bifid.  Fruit  an  indehiscent,  hard, 
bony  4-celled  nut,  enclosed  in  a  thick  spongy  covering,  which  is  box- 
rounded  by  the  eiilarged  and  inflated  membranous  calyx.  Albumen  0 ; 
embryo  straight,  with  fleshy,  oily  cotyledons,  and  an  inferior  radicle. 

1.  T.  grandiB,  linn,  fil.— Tab.  XIiIV.— Roxb.  Cor.  PL  t.  6 ;  FL  Ind. 
i.  600 ;  Bedd.  FL  Sylv.  t.  250.  The  Teak  ^ee.— Sans.  Sdka  ;  Arab.  Sdj; 
Pers.  Sdj\  sal.  Yem.  Sdgun^  Hind. ;  Sag,  sdgwan,  Mar.  \  Tekku^  Tamil 
and  Malayalim  j  Teka^  Telugu  ;  Tegu^  Tulu  and  Canarese ;  Kyun^  Bnrm. ; 
Jati^  Java. 

A  large  deciduous  tree ;  brancblets  four  -  sided  and  channelled,  vith- 
large  quadrangular  pith.  Leaves  oval  or  obovate,  blade  1-2  ft.  long,  6-12 
in.  broad,  petiole  1-1^  in.  long,  in  seedlings  and  coppice-shoots  the  leayee 
much  lai^er,  2-3  ft.  long ;  upper  side  rough,  under  side  clothed  with 
dense  stellate,  grey  or  tawny  tomentum ;  main  lateral  nerves  prominent^ 
8-10  pair,  with  2  or  3  large  branches  near  the  edge  of  lea^  joined  by 
numerous  parallel  transverse  veins.  Flowers  white,  on  short  pedioeb, 
in  large  erect  terminal  cross-branched  cymose  panicles  1-3  ft  long,  with 
short  lanceolate  bracts.  Fruit  subglobose,  more  or  less  indistinctly  4-lobed, 
\  in.  diam.,  the  thick  spongy  pericarp  consisting  of  a  dense  felt  of  branched 
hairs ;  the  nut  uneven,  with  1,  2,  3,  rarely  4  seeds,  and  a  central  cavity 
having  the  appearance  of  a  5th  celL  When  the  seed  germinates,  the  outer 
wall  of  each  cell  comes  off  bodily  like  a  round,  concave  cap.  The  inflated 
calyx,  enclosing  the  fruit  like  a  bladder,  is  generally  ovoid,  sometimes  de- 
pressed, reticulate,  and  more  or  less  crumpled  or  irregularly  plaited,  1-U 
in.  diam. 
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The  Teak  tree  is  indigenoas  in  both  peninBulas  of  India,  in  the  eastern  drier 
part  of  Java,  in  Snmatra,  and  in  some  of  the  other  islands  of  the  Indian  Archi- 
pelago. In  Western  India  it  does  not  extend  far  beyond  the  Mhye.  In  Feb. 
1870  I  found  it  in  the  Sadri  or  Santola  forests  a  few  miles  north  of  that  river, 
abont  20  miles  south-west  of  Neemuch.  In  Central  India  it  attains  its  northern- 
most point  in  the  Jhansi  district  at  lat.  25^  SO',  and  from  that  point  the  line  of 
its  northern  limit  continues  in  a  south-easterly  direction  to  the  Mahuiadi  river 
in  Orissa.  In  Burma  proper,  Teak  is  known  to  extend  to  the  25th  d^;ree  N.K, 
and  it  is  reported  from  Munipur  at  about  the  same  latitude.  There  is  no  proof 
of  its  being  indigenous  in  Bengal,  thoud^  there  is  a  report  of  its  having  formerly 
been  found  wild  in  Assam,  between  Tezpur  and  Bishnath.  It  is,  however, 
cultivated  throughout  Bengal,  Assam  ana  Sikkim,  and  in  north-west  India, 
without  difBlculty,  as  £ar  as  Sahaxanpur.  In  the  Panjab  it  is  difficult  to  raise, 
and  it  has  not  been  grown  west  of  Lahore.  As  regards  moisture.  Teak  seems  to 
require  a  rainfaU  of  30,  but  to  thrive  best  under  a  mean  annual  fall  of  50  to 
120  inches. 

The_  temperature  of  the  Teak-producing  districts  may  be  illustrated  by  the 
following  statement  of  the  mean  temperature  ^during  the  four  seasons  at  the 
following  ^statiouB, — four  of  which,  Gannanore,  Bombay,  Rangoon,  Toungoo, 
represent  a  cUmate  where  the  tree  thrives  to  perfection  ;  and  th^e,  viz,,  Baitul, 
NniBingpur,  and  Sagar,  being  situated  near  the  northern  limit  of  its  area. 

Cannanore.  Bombay.  Rangoon.  Tonngoo.  BaituL  Nan.  Bagar. 

Dec,  Jan.,  Feb.,      mean,       80*0            rsT  75*0           7S*4         00*8  er4  04*6 

Mtath,  ApriL  May,       .,           84.4              83.0  80.7            84.3          80.0  80.0  83.5 

Jim«,  Jnly,  Aug.,         h           78.9             81.8  80.1           80.4          77.6  88.6  80.4 

Sept,  Oct..  Not.,         »           79.9             80.7  80.9           76.0          71.8  76.9  78.8 

~                             tt           80.8              80.3  79.3            78.9          78.5  75.4  76.8 


Thus  it  may  be  said  that  the  Teak  tree  thrives  with  a  mean  temperature  during 
the  oold  season  between  60*^  and  80°,  during  the  hot  season  between  80°  and  85  , 
during  the  rains  between  *7T  and  87^  during  autumn  between  71°  and  81%  and 
that  the  mean  annual  temperature  which  suits  it  best  lies  between  72°  and  81°. 
The  absolute  extremes  of  the  Teak  districts  are  illustrated  by  the  following 
statement  of  maximum  and  miTilmum  temperatures  observed  at  three  of  the 
above-named  stations  during  the  12  months  of  the  year : — 


NUBSIHOPUB. 

Rangoon. 

BOMBAT. 

Min. 

MaaE. 

Min. 

Max. 

Min. 

Max. 

Jan., 

89* 

84* 

68* 

98* 

00' 

88*8 

Feb., 

48 

98 

69 

97 

08.8 

87.  S 

March, 

68 

90 

64 

100 

67.8 

93  3 

^ 

65 

108 

75 

100 

74 

98.8 

74 

104 

73 

96 

79.3 

94.8 

Jone, 

77 

106 

76.6 

90 

70 

95.3 

July, 

78 

99 

75 

89 

75.8 

89.4 

Ang., 

78 

91 

76 

[88.6 

74.4 

89.8 

^.' 

67 

91 

76 

90 

76 

88.3 

60 

98 

74 

:93 

78 

92.5 

Nov.» 

60 

79 

69.5 

90.6 

71.0 

91.5 

Dec., 

47 

75 

68 

90 

06.8 

90.8 

Teak,  however,  can  bear  temperatures  considerably  lower  than  those  indi- 
cated by  these  figures.  In  the  '^dleys  of  the  Satpura  range  and  on  the  Mhye 
river  in  Western  India  frost  is  not  uncommon  in  the  Teak-produdnc  districts. 
In  Btmna,  Teak  ascends  to  3000  ft.  in  the  hills  east  of  Toungoo,  ana  in  a  few 
other  places,  but  does  not  attain  large  size  at  that  elevation ;  and  in  the  Pegu 
Yoma  nills,  a  different  description  of  forest,  composed  partly  of  evergreen  trees 
with  a  great  deal  of  Xylia  doUxMformis,  tieikes  the  place  of  Teak  at  elevations 
above  2000  ft.    On  the  Anionfdlay  mountains  it  grows  to  perfection  at  about 
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2600  ft.  (Beddome  FL  Sylv.),  and  many  of  the  best  Teak  foiesta  of  Westcm 
India  above  Ghat  in  Wvnaad,  Cooig,  and  North  Oanaia,  are  above  2000  ft 
Beddome  states  that  on  the  mountains  of  the  peninsTila  it  rises  to  a  little  above 
4000  ft,  but  at  any  elevation  above  3000  it  is  of  poor  growth. 

Teak  crows  on  a  great  variety  of  soils,  but  shows  a  decided  preference  for 
certain  descriptions.  In  Burma  it  thrives  best  on  the  sandstone  of  the  Pegu 
Yoma ;  there  it  forms  tall,  straight,  and  re^larly-shaped  stems,  and  natonl 
reproduction  from  self-sown  seedlings  is  fiurly  good.  But  it  thrives  equally 
well  on  the  granite  of  the  eastern  Sitang  foresto,  and  the  splendid  forests  of 
North  Canara  have  granite  as  the  underlying  rock.  Again,  some  of  the  finest 
Teak  localities  in  the  Thoungyeen  district  of  Tenasserim  are  upon  limestone, 
and  in  some  of  the  dells  and  valleys  of  the  Khandeish  Dangs  the  tree  grows  to 
great  perfection  on  soil  produced  by  the  dlBintegration  of  basaltic  rocks.  Thus 
we  find  Teak  on  light  and  sandy  soils,  as  well  as  on  those  which  are  bindii^ 
and  heavy.  But  under  all  circumstances  there  is  one  indispensable  condi- 
tion, perfect  drainage  and  a  dry  subsoiL  To  the  absence  of  perfect  drainage 
I  ascribe  the  circumstance  that  Teak  does  not  seem  to  thrive  on  level  ground 
with  alluvial  soil.  Instances  of  natural  Teak  forests  in  such  localities  are  found 
on  the  headwaters  of  the  Beeling  and  Domdamee  rivers  in  Martaban,  in  the 
lower  Bonee  forests,  and  in  some  other  places  in  the  plains  of  Pegu.  In  such 
soil  the  Teak  ^ws  freely  and  rapidly — ^more  rapidly  than  on  the  hills— but 
the  trunks  are  irregular,  fluted,  and  ill-shapen  ;  while  on  the  adjoining  hiUs  the 
tree  habitually  forms  tall,  clean  cylindrical  stems. 

It  is  remarkable  that  the  onnr  pure  or  nearly  pure  natural  Teak  forests 
which  are  known  are  found  on  aUuvial  soil.  Otherwise,  the  tree,  though  gre- 
garious, is  always  associated  with  Bamboos  and  trees  of  other  kinds,  often  form- 
ing a  small  proportion  only  of  the  forest  Thus  in  the  better  Teak  localities  of 
Burma,  Teak  is  estimated  to  form  about  one-tenth ;  but  the  proportion  of  Teak 
to  the  trees  of  other  kinds  fluctuates  exceedingly :  sometimes  it  equals  their 
number  ;  in  other  instances,  again,  it  does  not  form  one-hundredth  part  of  the 
trees  in  the  forest  The  associates  of  Teak  are,  besides  Bamboos,  the  ordinary 
trees  of  the  drv  forest.  To  a  certain  extent  these  vary  in  different  parts  d 
India,  but  the  following  kinds  may  be  regarded  as  the  usual  companions  of 
Teak :  Schleichera  tryvga,  Dalbergia  latijolia,  Ougeinia  dodberyioiaes,  C(una 
Fistula,  Fterocarptu  Afarsuptumj  Terminalia  tamentoM,  heUencOy  Anogeimu 
lati/oliaj  Iiogerstroemia  parviflora,  Diosvyros  Mdanaosyhn,  Gmdina  arhoreOi 
Bnedelia  retusoy  and  to  these  must  be  added,  in  Burma  and  in  some  forests  of 
the  peninsula,  Pterocarpus  indicus,  Xylia  doUthrifonms^  Anogeiutw  acwmi^ 
atay  several  species  of  Sterculiay  Eriolama,  Fremna,  and  CorcRa.  On  alluvial 
soil  m  the  plains  Teak  is  often  associated  with  Carey  a  arboreOy  Adina  eof(Ur 
foliay  Stepheqyne  parvifolia,  and  (in  Burma)  with  Lagerstrcemia  JUgitug. 
Teak  is  hardly  ever  found  in  Sal  forests,  and  but  rarely  in  the  Ein  forest  of 
Burma  {Dipterocarpus  tvhercvlatus).  Nor  is  it  a  denizen  of  the  evergreen  forest 
of  Burma  and  the  Western  Ghats,  though  there  are  a  few  instances  on  record 

Sin  the  Attaran  and  Thoungyeen  forests  of  Tenasserim)  where  the  evergreen 
orest  has,  probably  Gmns  to  a  cessation  for  a  series  of  vears  of  the  annual 
forest-fires,  extended  itself  into  a  Teak  locality,  and  in  such  cases  the  Teak  has 
been  drawn  u]p  to  a  fl;reat  height  by  the  rapia  growth  of  the  sunounding  eve^ 
green  trees,  bemg  fed  at  the  same  time  by  the  constantly  increasLDg  fertility  of 
the  soiL  For  there  is  a  vast  difference  lietween  the  moist  and  loose  black  soil 
of  the  evergreen  forest,  which  is  enriched  year  after  year  by  the  producto  of  the 
gradual  decomposition  of  leaves,  branches,  and  other  debris  of  the  forest,  and 
the  barren  soil  of  the  dry  forest,  where  the  whole  of  the  annual  fall  of  leaves 
and  branchlets  is  annually  consumed  by  the  junde-fires.  and  the  ashes,  instead 
of  affording  nourishment  to  the  trees,  are  washea  away  by  the  first  rui^  of  the 
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rains.  Seedlings,  however,  are  wanting  where  Teak  grows  up  under  such  con- 
ditions. For  me  Teak  is  eminently  a  light-requiring  tree,  analogous  in  that 
respect  to  the  Oak  and  Scotch  Fir — light  overhead  and  free  circulation  of  air 
heing  two  conditions  indispensable  for  tiie  development  of  Teak  seedHngs. 

In  dry  and  hot  situations,  the  Teak  loses  its  leaves  in  November,  December, 
or  early  in  January ;  but  where  the  ^und  is  moist,  the  tree  often  remains 
green  until  Feb.  or  March.    The  new  foliage  comes  out  in  May. 

Teak  flowers  during  the  rains^  in  July  and  August,  and  ripens  its  seed  be- 
tween November  and  January.  In  summer  it  is  readily  recognised  at  a  con- 
sideirable  distance  by  the  whitish  flower -panicles,  which  overtop  the  green 
foliage  ;  and  in  winter,  the  feathery  erect  fruit-panicles  distinguish  it  at  the 
first  glance  from  all  other  trees.  One  of  the  ^eatest  obstacles  to  the  spread 
of  the  Teak  is  the  circumstance,  that  the  seed  ripens  and  falls  to  the  ground  at 
the  commencement  of  the  hot  season,  before  the  annual  fires  pass  through  the 
forest.  The  tree  produces  seed  at  an  early  age,  and  generally  seeds  freely  and 
regularly  every  year ;  but  a  large  proportion  of  the  seeds  are  destroyed  by  the 
fires,  and  of  those  which  escape  numbers  are  washed  away,  in  the  hills  at  least, 
by  the  first  torrents  of  the  monsoon.  The  germination  of  the  seed  is  slow  and 
somewhat  uncertain ;  a  lar^e  amount  of  moisture  is  required  to  saturate  the 
spongy  covering,  and  for  this  reason  it  has  been  found  useful,  where  Teak  is 
cultivated,  to  soak  the  seeds  in  water  for  some  time  before  sowing  them.  At 
the  time  of  germination,  the  expanding  embryo  bursts  open  the  caps  or  valves 
of  the  fruit,  and  two  or  three  plants  not  rarely  spring  from  one  nut.  When  the 
seed  is  sown  in  nurseries,  it  generally  takes  about  a  fortnight  before  the  first 
seedlings  show  themselves  above  ground,  and  they  continue  coming  up  succes- 
sively for  a  considerable  period,  numerous  seedling  appearing  during  the  second 
and  third  year,  and  a  hurce  proportion  not  germinating  at  all.  The  seedlings 
have  a  long  taproot,  which  during  the  first  two  or  three  years  is  often  as  long 
as  the  stem  above  ^und.  The  root  is  soft,  almost  fleshy,  and  seedlings  are  venr 
sensitive  to  any  injury  of  their  roots,  diflering  in  this  respect  entirely  from  Oak 
seedlings,  which  are  in  no  way  injured  by  the  shortening  of  their  taproot. 
Teak  seedlings,  therefore,  are  as  a  rule  best  transplanted  the  same  season  in 
which  they  are  raised. 

During  the  early  period  of  its  life  the  growth  of  Teak  is  exceedingly  rapid. 
As  an  instance,  I  may  mention  the  Thinganneennoung  plantation  on  the  Upper 
Winjeo  river  (Attaran^  in  Tenasserim.  Here  a  large  nursery  was  established 
on  nch  soil  (the  site  ol  an  old  evergreen  forest)  in  March  and  April  1856,  and 
in  July  1858  I  counted  on  a  plot  (28  ft  wide  and  66  ft.  long,  or  1848  sq.  ft.) 
841  plants, — of  which  17  were  27-32  ft.  high,  with  a  girth,  at  1  ft  above  the 
ground,  between  9  and  13  in. ;  70  were  20-27  ft  high,  with  a  girth  of  6-9  in. ; 
and  the  rest,  viz.,  754  plants,  were  less  than  20  ft,  with  a  girth  under  6  in.,  the 
large  number  of  small  and  oppressed  plants  being  due  to  the  circumstance  that 
seedling  had  neither  been  taken  out  for  transplanting  nor  had  they  been 
thinnea.  Under  favourable  circumstances,  trees  attain  a  girth  of  18  in.  (at  6  ft 
irom  the  ground)  in  10-15  years  ;  after  that  the  g[owth  dackens,  and  a  girth  of 
6  ft  is  not  generally  attained  under  100  years.  The  following  fibres  illustrate 
the  average  rate  of  gpwth  at  the  Nelambur  plantation  in  Malabar,  on  favour- 
able soil  and  in  a  moist,  hot,  forcing  climate.  From  a  survey  made  of  it  in  1868 
by  Captain  W.  Seaton,  Conservator  of  Forests,  British  Burma,  the  circumfer- 
ence was  measured  at  6  ft.  from  the  ground. 

870  trees  per  acre,  6  years  old,  87  ft  high ;  aven^  girth  12  in.,  maximum  20  in. 

195  ,,  24       „         «5       „  „  29  „        „  60  .. 

This  is  the  oldest  large  Teak  plantation  in  India  ;  it  was  commenced  in  1844 
by  the  late  Mr  ConoUy,  collector  of  Malabar.    These  results  are  borne  out  by  the 
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experience'  of  Teak  plantiiig  in  Banna,  which,  however,  does  not  go  farther  back 
than  1856.  Thus  the  average  girth  of  trees  in  plantations  4  years  old  (580-660 
trees  per  acre),  in  t^e  Ban^;oon,  Toungoo,  and  Tharawaddee  district,  has  been 
found  to  vary  from  5  to  9  in.,  the  maximum  being  14  in.,  while  their  average 
heiffht  was  between  15  and  27  ft  Plantations  10  years  old  show  an  average 
giru  of  15  in.,  and  a  height  of  40-45  ft. ;  and  trees  15  years  old  at  Prome  have 
attained  a  girth  of  23  in.,  the  largest  measuring  32  in.  In  order  to  obtain  a 
basis  for  regulating  the  working  of  the  Teak  forests  in  Burma  in  1856, 1  col- 
lected all  data  which  were  available  at  that  time,  and  based  upon  them  the  fol- 
lowing estimate,  which  is  placed  side  by  side  with  a  modified  estimate,  framed 
in  1868,  to  serve  as  the  basis  of  a  revised  working  plan  of  those  forests. 

Girth  at  6  ft  from  ground.  Age,  estimated  in  1866.  In  1868. 

18  in.  10  years.  19  years. 

36    „  .  22    „  46    „ 

64    „  37    „  88    „ 

72    „  62    „  160    „ 

The  first  of  these  estimates  was  mainly  based  upon  the  growth  of  trees 
planted  in  gardens  of  Calcutta  and  Moulmein,  and  upon  information  obtained 
from  Bombay  and  Java  (Report  on  the  Teak  Forests  of  Pegu  for  1856,  p.  75,76); 
and  the  revised  estimate  was  based  upon  additional  data  ootained  by  periodical 
measurements  of  trees  in  the  Thoungzay  and  Thouky^hat  forests  ofrem  and 
by  the  examination  of  the  annual  rings.  The  plantations  of  Burma  and  Mala- 
bar, on  good  soil  and  under  otherwise  favourable  circumstances,  may  poesiblj 
attain  the  rate  of  growth  of  the  first  estimate  ;  but  in  the  natural  for^ts,  where 
the  soil,  instead  of  being  enriched  by  the  decomposition  of  leaves  and  branch- 
lets,  is  impoverished  by  the  annual  fires,  the  rate  of  growth  will  probably  be 
found  to  approach  more  nearly  to  the  later  estimate.  These  remarks  relate  to 
the  Teak  in  Burma  and  South  India;  regarding  the  rate  of  growth  in  the  dry 
and  hot  hills  of  Central  India,  within  the  range  of  this  Flora  very  little  is  known. 
The  experience  hitherto  cained  in  the  plantations  made  since  1867  in  the  Sat- 
pura  hills  of  the  Central  Provinces  seems,  however,  to  show  that  with  care  and 
water  the  plants  make  fair  progress  during  the  first  5  years,  the  difficulty  being 
that  frost  and  drought  kilt  a  large  proportion.  In  the  Teak  forests  of  Java 
the  growth  is  stated  to  be  very  rapia ;  the  trees  are  generally  felled  at  the  age 
of  40-50,  and  at  100  years  the^  are  said  to  attain  a  dmmeter  of  4  ft 

Teak  has  a  powerful  tenmnal  shoot,  and  this  is  an  important  point  in  its 
favour,  as  the  voung  Teak  is  thus  able  to  pierce  through  tne  thicket  of  other 
trees  and  Bamboos,  and  to  seek  the  light  which  it  absolutely  requires  for  its 
development.  In  this  respect  there  is  considerable  analogy  between  ihe  Teak 
and  the  Ash  (see  p.  304).  Teak,  like  many  other  trees,  attains  nearly  its  full 
height  during  the  early  part  of  its  life.  It  is  probable  that,  as  a  rule,  the  tree 
attains  half  its  length  with  a  girth  of  2-3  ft,  and  that  it  does  not  considerably 
increase  in  height  after  it  has  attained  a  girth  beyond  5  or  6  ft  120-150fiiB 
nrobably  the  greatest  height  which  a  T^ik  tree  in  its  natural  home,  the  dir 
deciduous  forest,  ever  attams,  and  stems  more  than  100  ft.  long  to  the  first  biancn 
are  not  often  found.  The  Itu^est  number  of  tall  stems  which  I  have  ever  seen 
were  in  the  Gwaythay  forest9,  east  of  the  Sitang  river  above  Tounsoo,  on  granite 
rock.  The  following  is  an  abstract  of  the  measurements  taken  by  me  l£ere  m 
March  1861  :— 

Girth  at  6  ft.  from  ground,  8  ft. ;  length  of  stem  to  first  branch,  72  ft 
»  »  *  99  »  .  99  106  „ 

»  M  8  »  »  »  106  „ 

>»  99  16  „  „  „  114  „ 

"  >»  ^    99  >»  «  78    „ 
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On  the  Anamallays  Beddome  records  trees  with  a  cirth  of  about  22  ft,  and 
a  straight  trunk  of  some  80  or  90  ft  to  the  first  bough.  In  the  North  Canara 
forests  clear  stems  70-80  ft  long  are  not  rare  ;  in  the  Ahiri  forests,  lat.  19°  30^, 
CoL  Pearson  reports  stems  60-70  ft.  high ;  and  even  considerably  farther  north 
in  tlie  Khandeish  Dangs,  lat  20°  4b%  I  have  measured  clear  stems  60-70  ft  long  to 
the  first  branch.  Teak  attains  a  large  diameter,  girths  of  10-15  ft  are  not  im- 
common^  and  numerous  instances  of  20-26  ft  are  on  record.  The  forest  tracts, 
however,  in  India  which  now  contain  Teak  of  such  dimensions,  are  neither 
numerous  nor  extensive.  The  Teak  forests  richest  in  larse  timber  on  the  west 
side  of  the  Peninsula  are  the  Travancore,  Anamallay,  Wynaad,  South- West 
Mysore,  and  North  Canara  forests.  The  Dangs  at  the  foot  of  the  Ehandeish 
Ghats  alBO  have  a  considerable  quantity  of  large  timber.  In  the  centre  of  the 
Peninsula  are  the  Qodaveiy  forests,  of  which  Ahiri,  east  of  the  Prtmhita  river, 
near  the  foot  of  the  third  barrier,  is  the  most  compact  and  valuable. 

In  British  Burma,  the  sandstone  hills  of  the  Pegu  Tomah,  the  outer  valleys 
on  botli  sides  of  the  mountain-range  which  separates  the  Sitang  and  Salween 
riversy  and  the  Thoun^een  valley,  contain  the  best  Teak  localities.  Teak, 
however,  is  far  more  abimdant  bevond  the  frontier,  in  Burma  proper  on  the 
tributaries  of  the  Irawaddi,  and  tne  headwaters  of  the  Sitang  river,  in  the 
Karenee  countiy,  the  Shan  States  tributary  to  Burma,  and  in  Siam  on  the 
feeders  of  the  Salween,  Thoungyeen,  and  Meinam  rivers. 

It  ia  estimated  that  the  Teak  plantations  of  Burma,  when  mature,  will  contain 
at  the  age  of  80  years  about  60  trees  per  acre,  measuring  on  an  average  6  ft.  in 
fl;irth,  and  yielding  3000  cub.  ft  of  marketable  timber,  which,  with  the  winnings, 
IS  expected  to  amount  to  a  mean  annual  yield  of  47  cub.  ft.  per  acre  (Beport  on 
the  revised  plan  of  working  the  Burma  forests  of  Feb.  1868).  The  natural  Teak 
forests,  not  being  pure  or  compact,  do  not  distantly  approach  to  this  yield.  As 
an  instance  of  a  particularly  rich  forest,  I  may  quote  Col.  Pearson's  survey  of 
a  sample  acre  in  Ahiri,  stocked  with  18  large  trees,  containing  an  aggregate 
of  22  tons,  or  1100  cub.  ft  of  timber.  Most  of  these  trees,  however,  were  pro- 
bably more  than  two  centuries  old.  The  following  figures,  taken  from  official 
reports,  Olustrate  the  average  quantity  of  Teak  standing  on  the  ground  in  forest 
tracts  which  are  fairly  well  stocked  : — 

Abba  Bubtxtbd.  Tbbis  oouvtbd  on  100  Acrbs. 

Above  Vg.  i'O*  to  6'g.  Below  4'e"g.    TotaL 

«o«A<yA    Ai.4*i  rR.«t.«.«.\    io^  m  /  ***  878  1882  2187       Teak.  \ 

180»-7O.  Ahiri  (Bemanin)    19  aq.  m.  {  ^  58  880  467       Blackwood.  \ 

/iffMniin\     111  i^SS  320  844  1058       Teak.  \ 

»•  »»     l"tt««"n;     *»    ».  \  26  48  208  277       Blackwood./ 

IS6S4f7.  British  BnriBB        08    „  170  112  612  794       Teak. 


Pei^  2    „  149  120  1419  1688       Teak. 

1870-71.  Pega  (Frome  die)  17    „  864  802  2168  2824  .    Teak. 

1871-7S.      „    (Thaimwad^)8    „  187  152  610  890       Teak. 

A  portion  of  the  Ahiri  forests  ^on  the  hills)  contains  Teak,  Blackwood  {Ual- 
bergia  kUifolia)  and  Bamboos  only  ;  the  forests  in  Burma  contain  a  variety  of 
trees  b^des  Teak  and  Bamboo. 

A  great  proportion  of  the  Teak  on  the  Kvmore  and  Satpura  ranges  consists 
only  of  coppice-wood.  The  same  may  be  said  of  most  Teak  forests  on  the  diy 
hills  of  the  Dekkan,  and  of  the  Konkan  Teak  forests  a  ^eat  portion  consists 
of  coppice-woods.  Teak  has  great  powers  of  reproduction,  it  coppices  vigorously, 
and  the  shoots  grow  with  Rre&t  rapidity,  much  more  rapidljr  at  first  than  seed- 
lings. This  great  power  of  reproduction  is  another  point  which  favours  Teak  in 
its  struggle  of  existence  against  other  trees,  for  most  Teak  seedlings  which  come 
up  naturally  are  cut  down  to  the  ground  oy  the  jungle-fires  of  the  hot  season : 
«>iiie  are  killed,  but  many  sprout  again  during  the  rains ;  and  though  they  are 
cut  down  repeatedly  by  the  fires  of  successive  seasons,  yet  meanwhile  the  root 
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stock  increaees  in  size  every  year  by  the  action  of  the  shoots  which  eome  up, 
and  at  last,  often  after  the  lapse  of  many  years,  it  produces  a  shoot  strung  enough 
to  outlive  the  fire.  Thus  in  many  cases  what  appears  a  seedling  plant  of  Te&k 
is  really  a  coppice-shoot  from  a  thick  gnarled  root-stock,  bearing  the  scars  of 
successive  generations  of  shoots,  which  were  burnt  down  by  the  annual  fires. 
The  coppice-shoots  of  Teak  attain  a  large  size,  and  form  good  serviceable 
timber. 

The  bark  of  the  stem  is  about  ^  in.  thick,  grey  or  brownish-grey,  with  shal- 
low longitudinal  wrinkles  or  furrows,  peeling  off  in  long  narrow  thin  pieces. 
The  sapwood  is  white,  narrow  ;  the  heartwood,  when  a  green  tree  is  cut,  has  a 
pleasant  and  strong  aromatic  fragrance,  and  a  beautiful  dark  golden-yellow 
colour,  which  on  seasoning  soon  darkens  into  brown,  mottled  with  darker 
streaks.  The  timber  retains  its  aromatic  fragrance  to  a  great  age,  whenever 
a  fresh  cut  is  made.  It  is  marked  by  large  pores,  mostly  single,  rai«ly  in  groups 
of  2-3,  unequal  in  size,  and  unequally  distributed,  more  numerous  and  larger  in 
the  inner  part  of  each  annual  ring  (the  spring  wood),  less  numerous  and  smaller 
in  the  outer  belt ;  the  medullary  ravs  are  fine.  On  a  vertical  section  the  pores 
are  distinctly  marked.  The  annual  rings  of  Teak  are  fairly  distinct  When 
collecting  the  data  in  1856  for  the  first  regular  plan  for  working  the  British 
Burma  forests,  I  was  doubtful  whether  the  concentric  rinss  visible  in  the  wood 
corresponded  with  the  annual  increment  of  the  tree.  This  question  has  now 
been  set  at  rest  by  the  examination  of  sections  of  numerous  trees  of  known  age, 
^wn  in  gardens  and  plantations,  and  they  may  now  be  taken  as  a  safe  guide 
lor  determining  the  rate  of  growth  of  the  tree.  The  average  weight  of  seasoned 
Teak  fluctuates  between  38  and  45  lb.,  and  the  value  of  P.  between  500  and 
700.  The  experiments  on  record  tend  to  show  that  the  Burma  wood  is  some- 
what lighter  than  the  wood  from  the  Anamallays,  Malabar,  and  other  forests 
on  the  west  side  of  India ;  but  the  weight  of  tmiber  depends  so  much  upon 
the  degree  of  seasoning,  that  in  order  fully  to  establish  a  difference  in  the  weight 
of  the  wood  producea  in  different  forest  tracts,  fresh  comparative  expeiimenls 
with  timber,  dried  artificially  in  the  same  manner,  will  have  to  be  made.  The 
following  ia  a  brief  abstract  of  the  results  of  the  experiments  at  present  avail- 
able, omitting  those  where  one  or  two  experiments  only  are  on  record : — 

Burma,              04  exper.  by  various  authors,  weight  42.63  lb.,  value  of  P.  651 

Western  coast,    14    „                     „                     „     44.41  „  „        665 

Nacpore,             4    „             Capt  Fowke,         „     41.10  „  „        472 

Hall-seasoned  timber  from  different  sources,  4  exp.    46.81  „  „        591 

The  first  item  includes  18  exp.  made  by  me  in  1864  at  CSalcutta,  with  the 
assistance  of  Mr  Clifford  and  Baboo  Tincowry  Ghose,  giving  an  average  weight 
of  40.24  lb.,  and  value  of  P. =567,  as  well  as  46  exp.  made  by  us  in  1865,  giving 
37.71  lb.,  and  654  as  the  average  value  of  P.  A  series  of  interesting  experiments 
made  by  Capt  Simpson  with  oufferent  descriptions  of  Teak  imported  at  Monl- 
mein,  is  recorded  in  Balfour's  Timber  Trees,  2d  edit,  p.  276,  of  which  the  fol- 
lowing is  an  abstract : — 

Good  timber,  killed  (by  girdling),  13  exp.,  weight  43.5  lb.,  value  of  P.  478 

Young  timber,     „                „            4          „            41.8  „  „        660 

Large  (old),          „                „            8          „            38.0  „  „        591 

Dead  timber  (nathat),  not  killed,     5          „            39.5  „  „       631 

The  difference  in  these  results  may  to  a  certain  extent  be  accidental,  for  the 
variations  in  different  specimens  of  timber  from  the  same  source  are  very  great; 
but  the  fact  that  the  timber  of  old  trees,  and  df  trees  which  had  died  naturally, 
is  lighter  than  that  of  younger  trees,  seems  not  unlikely.  In  conclusioii,  the 
result  of  Skinner's  experiments  should  be  mentioned  : — 
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Malabar  Teak,  weight  45  lb.,  value  of  P.  814 
Moulmem  „  }>     43  „  „         809 

Pegu  „  „     37  „  „         736 

Unseasoned  wood  he  makes  55-60  lb.,  but  the  weight  of  green  Teak  is  consi- 
derably higher.  The  transverse  strength  of  Teak  is  nearly  the  same  as  that  of 
British  Oak,  but  considerably  less  than  that  of  either  Sal  or  Sissoo ;  compared 
with  these,  Teak  may  be  called  brittle.  Its  weight  is  moderate  as  compared  with 
most  of  the  more  useful  Indian  woods,  the  Conifers  of  course  excepted.  It  does 
not,  however,  float  unless  thoroughly  seasoned,  and  for  that  reason  a  peculiar 
mode  of  seasoidng  by  girdling  is  practised  in  many  Teak-producing  tracts 
from,  which  the  timber  is  exported  by  floating. 

Qirdling  consists  in  making  a  deep  circular  cut  through  the  bark  and  sap  into 
the  heartwood,  so  as  complete^  to  sever  the  communication  between  the  hark  and 
sapwood.  above  and  below  the  cut.  The  girdled  tree  dies  after  a  few  days  if  the 
operation  has  been  effectually  performed  ;  but  if  even  the  smallest  band  of  sap- 
wood  is  left,  connecting  the  outer  layers  of  wood  above  and  below  the  girdle,  the 
tree  is  not  killed,  and  often  recovers  completely,  one  side  of  the  tnmk  being 
clothed  again  with  fresh  bark.  The  girdled  tree  is  allowed  to  stand  one  or  two 
years,  ana  often  longer  if  a  large  tree,  and  being  exposed  to  the  wind  and  to 
the  action  of  the  sxm,  seasons  more  rapidly  and  more  coznpletely  than  a  tree 
that  has  been  fdled  green.  Girdling  is  an  old  custom  in  Burma  and  Travan- 
core,  and  it  was  formerly  practised  further  north  in  some  of  the  forests  below 
Ghat  on  the  western  coast.  Timber  seasoned  in  this  manner  is  generally  drier, 
and  lighter  tYuai  timber  felled  green.  Girdling  is  not  now  practised  in  the 
AnamaUay,  Wynaad,  Mysore,  and  Canara  forests,  whence  most  of  the  TeaJs 
commonly  known  as  Malabar  Teak  is  obtained ;  and  this  circumstance  may 
account  ior  the  greater  weight  of  Teak  from  the  western  coast  as  compared 
with  Burma  Teak.  It  may  here  be  mentioned  that  most  trees  with  a  distinctly 
marked  heartwood  may  be  killed  by  girdlinff,  but  that  the  effect  is  very  slow 
upon  trees  which  have  no  distinct  ^eartwooa,  such  as  the  species  of  Naiiclea, 
Myrn^nodictyumj  Ficus^  &c. 

One  of  the  most  valuable  qualities  of  Teak  timber  is,  that  once  seasoned 
it  does  not  split,  crack,  shrink,  warp,  or  alter  its  shape.  In  this  respect  it  is 
far  snperior  to  Sal,  works  easil^r  and  takes  a  fine  polish,  the  wood  of  stems 
which  have  grown  up  isolated  with  strong  and  numerous  side  branches  being 
often  beautifully  mottled.  But  its  princinal  value  is  its  great  durability,  which 
is  greater  than  that  of  most  Indian  wooos.  In  contact  with  iron,  neither  the 
iion  nor  the  Teak  suffers,  and  in  this  respect  it  is  far  superior  to  Oak.  White 
ants  eat  tbe  sapwood,  but  rarely  attack  the  heartwood  of  Teak.  It  does  not, 
however,  resist  the  attacks  of  the  Teredo  navalis.  The  great  durability  of  Teak 
is,  probably  with  justice,  ascribed  to  the  circumstance  that  the  wood  contains 
an  aromatic  oil,  which  gives  it  a  peculiarly  pleasant  smell  and  an  oily  surface 
when  fresh  cut.  In  Burma  this  ou  is  manufactured  on  a  small  scale,  to  be  used 
medicinaUy,  by  filling  an  earthen  pot,  which  is  placed  inverted'  upon  another, 
with  chips  of  wood,  and  putting  fire  round  it,  upon  which  an  oily  substance 
trickles  down  into  the  lower  vessel  Shipbuilders  in  English  dockyards  are  of 
opinion  that  the  Teak  which  was  brought  to  England  in  former  years  was  more 
oily  than  that  now  imported,  and  that  pieces  of  Teak  taken  out  from  old 
shijMEi  are  more  oily  when  cut  than  the  Teak  which  is  imported  at  the  pre- 
sent time.  •  As  nearly  all  the  Teak  now  comes  from  Rangoon  and  Motdmein, 
and  as  a  considerable  proportion  of  the  Teak  imported  in  former  years  came 
trom.  the  western  coast  uf  India,  it  is  not  improbable  that  the  circumstance 
mentioned  above  has  something  to  do  with  this  difference — ^viz.,  that  the  Burma 
Teak  is  killed  by  girdling,  whereas  the  Teak  imported  formerly  from  Malabar 
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had  for  the  moBt  part  been  felled  gre^  This  suppofiitioiL  is  oonfiimed  by  the 
circumstance  that  a  considerable  portion  of  the  tiniber  formerly  exported  &om 
Rangoon  consisted  of  large  planxs  (Shinbyin)  not  sawn,  bnt  split  tram  gieen 
trees.  It  has  even  been  asserted  that  the  Teak  trees  in  Burma  are  tappoi  for 
oil,  but  this  is  not  the  case  ;  and  the  idea  mobably  originated  in  the  orcmn- 
stance  that  wood-oil  is  largely  obtained  in  Burma  by  ue  tapping  of  severil 
species  of  Dipteroca/rput.  it  will,  however,  require  direct  ezpeiimentB  to 
establish  the  fact  that  tiie  wood  of  girdled  trees  contains  less  oil  thsa  the 
wood  of  trees  felled  sreen. 

The  great  drawback  of  Teak  is,  that  the  centre  of  the  heart  is  rarely  soimd, 
but  that  a  more  or  less  iiregular  hollow,  often  surrounded  b^  unsound  wood, 
runs  alon^  the  axis  of  the  tree.  This  peculiarity  Teak  has  m  conmum  vidi 
oilier  Indian  woods,  but  perhaps  to  a  somewhat  greater  extent.  The  mischief 
is  probably  mainly  caused  by  the  annual  fixes,  which  scorch  and  often  bom  the 
bark  of  young  trees,  for  it  is  well  known  that  aU  such  external  injuries  are 
apt  to  induce  decay  in  the  heart  of  the  tree.  An  additional  cause  in  the  case 
of  Teak  may  be  &e  large  mass  of  pith  in  the  centre  of  young  stems,  and 
particularly  m  coj^pice-shoots,  which,  as  explained  above,  are  the  b^imiiiig  of 
most  Teak  trees  in  the  natural  forests  of  India.  This  supposition,  hoirever, 
requires  confirmation  by  further  researches ;  at  present  it  is  nothing  but  a  sur- 
mise which  appears  to  have  some  probability.  So  much  appears  certain,  that  a 
very  rapid  growlJi  of  the  tree  dunng  its  first  few  years  in  Teak  plantationB  ib 
no  matter  for  congratulation,  for  in  such  luxuriant  shoots  the  pith  is  often  i  in. 
square  or  more,  and  it  is  often  inhabited  by  insects,  which  bore  tlmnigh  nnm 
the  outside,  admitting  air  and  foreign  substances,  and  thus  £eualxtate  decay. 
The  comparative  value  of  rapidly  and  slow  srown  Teak  has  not  yet  been  deter- 
mined in  a  satisfeu^tory  manner.  It  is  well  known  that  the  rapidly-grown  Oak 
produced  on  alluvial  soil  in  South  and  Central  Europe  is  for  many  purpoeeB 
considered  equal,  if  not  superior,  in  value  to  the  slow-grown  timber  ot  Noiuen 
France  and  Germany,  or  of  England.  It  seems,  however,  to  be  a  fact,  estab- 
UshcKl  by  experience  at  the  Bombay  dockyard,  that  the  fast-grown  saplings  of 
the  Malabar  plantations  are  less  valuable  for  oars  than  tiie  alow-grown  poka 
produced  in  the  coppice- woods  of  Sevemdroog  and  Colaba. 

The  various  uses  of  Teak  are  well  known.  In  India,  Teak  is  prized  for 
construction  and  shipbuilding  beyond  any  other  timber,  though  for  certaio 
purposes  other  woods  are  preferred.  In  Europe  it  is  used  for  railwa7-ca^ 
riages,  for  the  decks  of  ships,  and  the  backing  of  ironclads  ;  and  the  demand  for 
this  excellent  timber  has  m  no  way  been  diminished  by  ^e  drcumstanoe  that 
iron  has  superseded  timber  for  the  building  of  ships  generally.  Bangoon  and 
Moulmein  are  at  present  the  principal  places  whence  Teak  is  exported,  and  the 
following  statement  shows  the  quantities  of  Teak  timber,  in  loads  or  tons  of  50 
cub.  ft,  brought  to  those  two  ports  from  the  interior  during  the  last  five  jeaxs 
for  which  data  are  available : — 


1867-68,  . 
1868-09,  . 
1869-70,  . 
1870-71,  . 
18n-72,  . 

The  leaves  of  Teak  are  used  as  nlates,  to  wra|>  up  parcels,  and  for  thatching; 
they  contain  a  red  dye.  The  wood  rubbed  with  water  on  a  stone  to  the  oonaiat^ 
ence  of  a  thin  paste^  allays  the  pain  and  inflammation  caused  by  ^ani^lmg  the 
black  varnish  {Tkvt-si)  of  Mdanorhcea  tL^Uatiuima.  Flowers  and  the  ymuog 
fruit  are  believed  to  be  diuretic  (Pharm.  Ind.  164). 


From  BritiBh  Foresta. 

Foreign. 

TbtaL 

Tons. 

Tcms. 

TWM. 

88,104. 

88,018. 

121,121 

52,258. 

76,908. 

129.161. 

89,848. 

52,157. 

92,000. 

.        67,086. 

82,484. 

189,570. 

.        52,125. 

98,409. 

150,581. 

Clerodencbvn.]  LX.  VEBBENACEiE.  363 

2.  CLEBOBENBBON,  Linn. 

Shrabs  or  small  trees,  rarely  herbe.  Leaves  simple,  opposite  or  in 
whorls.  Calyx  5  -  toothed,  or  5  -  lobed,  enlarged,  often  enclosing  the 
fruit  CoroUa-tube  slender,  limb  spreading,  lobes  5,  equal  Stamens  4, 
exserted,  often  very  long.  Ovary  4-celled,  1  ovule  in  each  cell ;  style 
filiform,  with  2  short  acnte  stigmatic  lobes.  Fruit  a  more  or  less  succu- 
lent or  ahnost  dry  drupe,  the  endocarp  or  the  entire  £ruit  separating  into 
four  1-ceUed,  or  two  2-celled  pyrenes.    Albumen  none,  radicle  inferior. 

LttTes  broad,  the  length  not  twice  their  breadth,  petioles  more 
than  quarter  the  lenKth  of  blade. 
C&lyz  cleft  half-way  ;  miit  dry ;  leaves  small,  rhomboid  1.  C.  phlomoides. 

Oalyz  cleft  nearly  to  the  base ;  fmit  fleshy ;  leaves  large, 

cordate 2.  (7.  infortunatum, 

LesTes  ovate  or  oblong,  petioles  short ;  calyx  tnmcate  or  with 
short  teeth. 
Corolla  white,  tube  1  in.  long,  many  times  longer  than  calyx    3.  C,  inerme. 
Corolla  bine,  tnbe  short,  not  more  man  twice  the  length  of 

calyx 4.  C  serro^um. 

Leares  linear-lanceolate,  sabsessile ;  calyx  deft  half-way,  cor- 

oUa-tabe  2-3  in.  long 5.  C  Siphoncmthu». 

1.  0.  phlomoides,  Linn. ;  Wight  Ic.  t.  1473  ;  Roxb.  Fl.  Lid.  iii.  57. 
— Vem.  Umi^  North  Lidia ;  /run,  arni^  Guzerat. 

A  tall  pubescent  shrub,  branches  cinereous.  Leaves  rhomboid,  1-2  in. 
long,  petiole  1  in.  Elowers  white,  fragrant,  on  slender  pedicels,  as  long 
as  calyx,  in  a  terminal  leafy  rounded  panicle,  composed  of  axillary  3-9- 
flowered  cymes.  Calyx  campanulate,  cleft  half-way  down.  CoroUa-tube  1 
in.  long.    Fruit  black,  nearly  dry,  with  4  kernels. 

Common  in  manv  parts  of  India,  principally  in  the  drier  regions.  Panjab, 
Snxlh,  JiMrwara,  the  Dekkan,  Behar,  Bengal.  Oudh  and  the  Central  Provinces. 
Ceylcm.    FL  nearly  throughout  the  year. 

2.  0.  infortanatiun,  Linn. ;  Wight  Ic.  t.  1471.  —  Syn.  Volkameria 
injortunata^  Boxb.  FL  Ind.  iii.  59.     Vem.  Bhdnty  bhat. 

A  small  shrub,  branches  and  under  side  of  leaves  soft-tomentose. 
Leaves  cordate  or  ovate-cordate,  entire  or  dentate,  6-9  in.  long,  petiole 
1-3  in.  Flowers  white,  tinged  with  red,  on  short  pedicels,  in  terminal 
loimded  trichotomous  panicles,  bracts  minute.  Calyx  cup-shaped,  cleft 
to  near  the  base,  lobes  lanceolate.  Corolla-tube  f  in.  long.  Berry  fleshy, 
slightly  4-lobed,  subglobose,  somewhat  depressed,  4  in.  diam.,  black, 
shining  when  ripe,  and  enclosed  in  the  enlarged,  red  leathery  calyx. 

Common  as  underwood  in  forests,  and  under  the  shade  of  isolated  laige  trees 
throughout  South  and  Central  India,  Bengal,  and  Burma.  Oudh  forests,  very 
aboncuuit  in  the  Sal  forests  of  Kheree,  where  it  attains  12  ft.  Sal  forests  of 
Eamaon  and  QarhwaL    FL  Dec-ApriL 

3.  C.  inerme,  Gartn.  de  Fruct.  et  Sem.  i.  i  57  ;  Boxb.  FL  Ind.  iii.  58 ; 
DC.  Prodr.  xi.  660. 

A  large,  often  scandent,  glabrous  shrub.     Leaves  opposite  ovate  or 
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elliptic,  entire,  acuminate,  subcoiiaceons,  shining ;  blade  2-3  in.,  petiole 
^  in.  long.  Flowers  white,  in  axillary,  pedunculate,  3-9-floweied  cymes. 
Calyx  campanulate,  nearly  truncate,  wilJi  5  short  acute  teeth.  GoroUar 
tube  1  in.  long.  Fruit  diy,  pear-fihaped,  1  in.  long,  separating  when  ripe 
into  four  1 -seeded  segments. 

Common  alone  the  sea-coast  of  Bengal  and  the  peninsula,  probably  also  in 
Sindh.  A  widely-epread  sea-coast  plant.  Ind.  Archip.,  Australia,  China.  FL 
nearly  throughout  tne  year.    Often  planted  as  a  hedge  in  gardens. 

4.  0.  serratum,  Spreng. ;  Wight  Ic.  t.  1472. — Syn.  C,  terni/oHum^ 
D.  Don.  Volkameria  serrata,  linn. ;  Roxb.  FL  Ind.  iiL  62.  F.  faritum^ 
Eoxb.  ibid.  64.     Yem.  Barangi. 

A  large  shrub,  youngest  shoots  and  inflorescence  pubescent  Leaves 
glabrous,  opposite,  or  in  whorls  of  three,  oblong,  elliptic-oblong,  oblanoeo- 
late,  serrate,  shortly  petiolate,  4-8  in.  long.  Flowers  blue,  in  a  terminal 
thyrsus,  cylindrical  in  flower,^pyramidal  in  fruit,  composed  of  short  lateral 
trichotomous  cymes.  Bracts  ovate,  bractlets  lanceolate.  Calyx  campanu- 
late, truncate  or  with  5  short  teeth.  CoroUa-tube  short,  not  more  than 
twice  the  length  of  calyx,  mouth  oblique.  Berry  succulent,  \  in.  across, 
shining  black  when  ripe,  lobed,  with  1-4  lobes. 

Himalaya  from  the  Sutlej  to  Assam  ascending  to  6000  ft.  Kasia  hiUs, 
Nilgiris  and  Western  Qhats.    Fl.  May-Aug. 

5.  0.  Siphonanthus,  R  Brown;  Wight  111.  t' 173.— Syn.  Siphonan- 
thus  indica,  Linn. ;  Roxb.  FL  Ind.  iii.  67.     Vern.  Baranffi, 

A  large  glabrous  shrub,  branches  herbaceous,  hollow,  channelled.  Leaves 
in  whorls  of  3-5,  linear-lanceolate,  subsessile,  pale  beneath,  6-9  in.  long. 
Flowers  white  when  first  opening,  gradually  changing  into  cream  colour, 
in  a  large  terminal  loose  thyrsus,  composed  of  pedunculate  cymes  in  the 
axUs  of  leaves.  Calyx  campanulate,  cleft  half-way  into  5  ovate  segments. 
Corollartube  slender,  2-3  in.  long,  curved.  Berries  1-4,  ovoid,  dark  blue, 
joined  at  the  base,  and  supported  by  the  enlarged,  spreading  rod  calyx. 

Cultivated  in  gardens  throughout  India.  Wild  in  Eamaon,  Bengal,  Bamia, 
and  the  Dekkan.  FL  hot  season  and  autumn.  Boot  and  leaves  used  in  native 
medicine. 

3.  GMELINA,  Linn. 

Trees  or  shrubs  with  undivided  leaves.  Calyx  4-  or  5-toothed.  Cot- 
oUa-tube  short,  vndening  gradually  into  a  wide  open  mouth,  limb  obUqne, 
vnth  4  or  5  spreading  unequal  lobes.  Ovary  4-celled,  1  ovule  in  each 
cell ;  style  filiform,  unequally  2-lobed.  Fruit  a  succulent  drupe,  with  a 
hard  1 -4-celled  kemeL     Seeds  solitary  in  each  cell,  exalbuminous. 

An  unarmed  tree,  with  cordate  leaves      .        .        .        ,    \,  O.  arbarea. 
A  spinescent  shrab,  with  ovate  leaves  .     2.  (7.  cukUiau 

1.  O.  arborea,  Boxb.  Cor.  PL  t  246 ;  FL  Ind.  iii  84 ;  Wight  Ic.  i 
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1470 ;  BedcL  Fl.  Sylv.  t.  253. — Vem.  Oum?idr,  khammara,  kambhar, 
kumoTy  gamhari.    In  Western  and  Central  India  :  SewaUy  shewan, 

A  middle-sized  or  large  tree,  pubescent.  Leaves  tawny  tomentose 
underneath  while  young,  cordate  or  broad -ovate,  acuminate,  with  a 
rounded  or  cordate  base,  blade  4-8  in.  long,  3-6  in.  broad,  petiole  more 
than  half  the  length  of  leaf.  Flowers  pentamerous,  yellow,  tinged  with 
brown,  in  terminal  and  axillary  racemiform  panicles  composed  of  lateral 
cymes;  inflorescence,  calyx  and  corolla  clothed  with  dense  soft  tawny 
tomentum.  Corolla  5-lobed,  2-lipped.  Drupe  ovoid,  smooth,  yellow 
when  ripe,  1  in.  long. 

A  widely-spread  tree  through  the  fipreater  part  of  India,  Burma,  and  Ceylon. 
In  the  anb-Himalayan  tract  it  extends  to  the  Chenab,  ascending  to  3000  ft  and 
eren  higher,  but  is  scarce  in  the  Panjab.  Grows  on  the  dry  hills  of  the  Ara- 
valli  range  near  Ajmir.  Not  gregarious,  and  nowhere  abundant.  The  leaves 
are  shed  Feb.- April,  the  new  foli^^e  appears  Apnl-May.  FL  generally  before 
the  leaves,  Feb. -April  Fruit  ripens  May- June.  Beadily  raised  from  seed, 
growth  rapid,  3  rinss  per  in. 

Attams  60  ft.  ana  6  ft  eirth  in  Oudh  and  Central  India,  but  grows  to  be  a 
much  larger  tree  in  Bengid  and  Burma.  Stem  erect,  attaining  30  ft.  to  the  first 
branch,  not  very  re^arly  shaped.  Bark  grey,  or  greyish  brown,  smooth,  or 
Kui^r,  at  last  exfoliating  in  broad,  irregular,  tnick,  scurfy  flakes,  leaving  exposed 
the  nesh,  light-colour^,  smooth  sunace.  Branchlets  ash-coloured,  smooth, 
with  white  specks.  Wood  whitish  or  pale-yellow,  strong  and  close-grained,  but 
not  heavy.  30-40  lb.  per  cub.  ft.  Does  not  crack,  warp,  or  shrink  in  seasoning, 
is  eadlv  worked,  takes  paint  and  varnish  readily.  Lasts  well  under  water,  also 
in  tidal  streams,  better  than  Teak  (Roxb.)  Highly  esteemed  for  planking,  fur- 
niture, the  panels  of  doors,  carriages  and  nalankins,  well  -  work,  for  decks  of 
boats,  for  toys,  lacquered  boxes,  and  all  kinos  of  ornamental  work.  The  fruit  is 
eaten  b;^  the  Qonds  of  the  Sat^ura,  who  protect  this  tree  near  villages  ;  deer 
feed  on  it.    Fruit,  root,  and  bark  are  used  in  native  medicine. 

2.  O.  aaiatica,  Linn. ;  Eoxb.  L  c.  87 ;  Wight  HI.  t  174. 

A  large  branching  shrub,  with  spinescent  branchlets.  Leaves  ovate, 
pubescent  when  young,  glabrous  afterwards.  Flowers  yellow,  tetramer- 
ons,  in  racemiform  panicles  at  the  ends  of  branches.  Calyx  and  corolla 
strigose  with  adpressed  hairs.  Corolla  curved,  infundibuliform,  1^  in. 
long.    Drupe  obovate,  J  in.  long. 

South  India,  Ceylon,  and  Indian  Archipelago.  Probably  in  the  Central  Pro- 
vinces.   FL  nearly  throughout  the  year.    An  excellent  hedge-plant. 

4.  PBEMNA,  Linn. 

Shrubs  or  trees  with  opposite,  undivided  leaves.  Flowers  in  a  bracte- 
ate  terminal  trichotomous  panicle  or  thyrsus.  Calyx  persistent,  truncate, 
or  with  2-5  short  obtuse  teeth,  sometimes  2-lipped.  Corolla  tubular, 
short,  limb  cleft  into  5  or  more,  commonly  4,  lobes,  either  nearly  equal, 
or  24ipped,  upper  lip  consisting  of  I  (the  largest  and  outer)  lobe,  some- 
times emarginate  or  nearly  bifld,  lower  lip  3-lobed.  Stamens  4,  didyna- 
mous  or  nearly  equal ;  anthers  rounded,  inserted  on  the  back,  the  cells 
.  diverging  at  the  base.    Ovary  4-celled,  1  ovule  in  each  cell ;  style  flli- 
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form,  stigma  bifid,  sometiixies  nearly  entire.  Fruit  a  fleahy  drape  vith 
a  hard,  rugose  or  tuberculate  2-4-celled  kemeL  Albumen  none ;  ndido 
inferior.  The  leaves  and  twigs  of  most  species  have  an  unpleasant  smell 
when  bruised. 

Tiees  or  shnibs,  pubescent  or  glabrate ;  stigma  bifid,  corolla 
4-lobed. 
Flowers  in  tricbotomous  corymbose  panicles. 
Leaves  ovate  or  obovate,  acute  or  short-acuminate  ;  main 

lateral  nerves  2-4  pair 1.  P.  inUgrjf'OlML 

Leaves  ovate  or  ovate-oblong,  long-acuminate  ;  main  lat- 
eral nerves  4-6  pair 2.  P.  mueronata. 

Flowers  in  a  terminal,  cylindrical  tfavrsus   .  .    8.  P.  uUerrupUi. 

A  tree,  densely  stellate-tomentose ;  stigma  indistmctly  bifid, 
corolla  5-lobed  ;  calyx  in  fruit  cup-shaped  enclosing  the 

base  of  drupe 4.  P.  UmentouL 

A  climber ;  leaves  glabrous,  shining 5.  P.  acandtns. 

An  herbaceous  undershrub 6.  P.  herbacea. 

1.  P.  integrifolia,  linn. ;  Wight  Ic  t.  1469.— Syn.  P.  serratifoUa, 
Linn. ;  Boxb.  FL  Ind.  iii  77  ;  P.  spinom^  Roxb.  ib.  Vem.  BakardiOj 
Garhwal;  Ganniari,  OudL 

A  large  shrub  or  middle-sized  tree ;  stem  and  older  branches  oftea 
armed  with  strong  opposite  spines,  branchlets  unarmed.  Leaves  pubes- 
cent when  young,  oyate  or  obovjate,  entire  or  dentate,  blade  2  -  3  in., 
petiole  I  - 1  in.  long ;  main  lateral  nerves  2-4  pair.  Flowers  greenish 
white,  somewhat  viscid,  exhaling  an  unpleasant  smell,  in  terminal  coiyni- 
bose  panicles.  Calyx  2-lipped  or  irregularly  5-toothed.  Corolla  twice 
the  length  of  calyx,  the  outer  lobe  much  larger  than  the  others.  Drape 
black,  globose,  ^  in.  diam. 

South  India,  Ceylon,  Bengal  (Oudh  forests,  Garhwal,  R.  Thompson  and  J. 
L.  Stewart.  I  have  not  seen  specimens).  Indian  Archipelago.  China,  and 
North  Australia.  The  leaves  are  shed  in  Feb.,  and  are  renewed  oetwe^  Feb. 
and  April,  earlier  in  moist  places,  later  on  uoor  dry  ground.  The  flowen 
appear  soon  after  the  leaves  ;  they  resemble  Elaer  flowers.  Attains  30  ft.  with 
stiff  branches.  Stem  5  ft  girth,  with  spines  and  excrescences.  Often  a  shiub 
onlv.  Bark  cinereous.  Branchlets  foetid  when  bruised.  Wood  white,  moder- 
ately close-grained,  no  heartwood.  The  firesh-felled  wood  frequently  exudes  a 
green-coloiired  sap. 

Closely  allied,  and  perhaps  not  specifically  distinct,  is  P.  laH/oHn,  Boxb.  FL 
Ind.  iii.  76 ;  Wight  Ic.  t.  860,  from  South  India,  said  to  have  heea  found  is 
Kamaon. 

2.  P.  mncronata,  Koxb.  Fl.  Lid.  iii.  80. — ^Yern.  Bankhar^  g/ian,  Fb. ; 
Bakar,  hdkQTcha,  hasata  (hdSf  smell)^  dgniun  (dg^  fire),  tumari^  jhtdda, 
N.W.P. 

A  small  tree,  extremities  and  under  side  of  leaves  pubescent  or  sofi 
tomentose.  Leaves  ovate  or  ovate-oblong,  long-acuminate,  base  rounded 
or  cordate,  entire  or  irregularly  dentate;  main  lateral  nerves  4-6,  on 
either  side  of  midrib ;  blade  3  -  6,  petiole  1  in.  long.  Flowers  in  te^ 
minal  corymbose  tricbotomous  panicles.  Calyx  with  4  or  5  rounded, 
nearly  equal  teeth.     Corolla-lobes  equal  or  bilabiate,  upper  lip  retuse  or 
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emaiginate,  lower  lip  of  3  equal  lobes,  throat  dosed  with  white  haiis. 
Drape  globose,  ^  in.  diam. 

Sub-Himalayan  tract  and  outer  ranges,  extending  north-west  as  &r  as  the 
CbeDab,  and  ascending  to  3500  ft  Oudh  forests,  Sikkim,  Bhutan,  Silhet.  The 
leaves  are  shed  Jan.,  Feb.  FL  April-June.  Attains  25  ft,  trunk  short,  erect, 
3  ft.  girth,  branches  divergent^  twies  pubescent.  Bark  light-  dark-  or  reddish- 
giey,  even,  with  longitudi^  wrinUes.  Wood  hard,  a  good  fuel,  used  for  light- 
ing files  by  friction. 

Closely  allied,  and  perhaps  not  specifically  distinct,  is  P.  harhatOf  WalL — 
YeiiL  Ganhiloy  Pb. ;  Lammar,  N.  W.P.  Outer  Himalaya  from  the  Jhelam  to 
AsBsm,  ascending  to  6500  ft.,  said  to  differ  by  a  4-cleft  calyx  and  a  less  conspi- 
cuous beard  in  the  throat  of  the  corolla.  A  moderate-sized  tree,  bark  cinereous. 
FL  Apzil-Jime.    The  twigs  have  a  strong  unpleasant  smelL 

P.  glaberrmOy  Wi^t  Ic.  t  1484,  m>m  South  India,  and  P.  micraniha, 
Schauer,  DC.  Prodr.  xi.  635,  are  also  closely  allied  to  P.  m/ucronata,  P.  oordi- 
foUa,  Roxb.  FL  Ind.  iii  78 ;  Wight  Ic  t  1483,  a  shrub  from  South  and  West- 
em  India,  resembles  it  in  the  slmpe  of  the  leaves,  but  differs  by  a  truncate  or 
Inlabiate  calyx. 

3.  P.  intempta.  Wall. ;  DC.  Prodr.  xi.  633. 

A  small  tree,  inflorescence  and  under  side  of  leaves  pubescent.  Leaves 
oblanceolate  or  obovate,  4-8  in.  long,  narrowed  into  a  short  petiole,  acu- 
nuoate^  entire,  or  indistinctly  dentate.  Flowers  greenish,  sessile,  in  com- 
pact sessile  or  shortly  pedunculate  .cymose  clusters  supported  by  folia- 
oeons  lanceolate  bracts,  and  forming  a  cylindrical,  terminal  thyrsus,  often 
inteimpted  at  the  base.  Calyx  bifid.  CoroUa-lobes  4,  nearly  equal  An- 
thers and  style  exserted.    Drupe  globose,  ^^  in.  diam. 

Kamaon,  6000-7000  ft  Nepal  Sikkim,  6000-8000  ft  FL  May-Aiu^.  A 
inuple  gam  exudes  from  wounds  in  the  bark.    Wood  43  lb.  per  cub.  ft., 

P.  racemciOj  Wall.;  DO.  Prodr.  xi  633,  Easia,  Sikkim,  Nepal,  is  closely 
allied  to  this  species. 

4.  P.  tomentosa,  Willd. ;  Eoxb.  Fl.  Ind.  iii.  76 ;  Bedd.  Fl.  Sylv.  t 
251. 

A  moderate-sized  tree;  branchlets,  leaves,  and  inflorescence  densely 
clothed  with  soft  tawny  tomentum  of  stellate  hairs.  Leaves  triangular- 
ovate,  acuminate,  entire,  4-6  in.  long,  3-4  in.  broad,  on  petiole  1  in.  long, 
Fkwers  pale  greenish-white,  shortly  pedicellate,  in  loose  terminal,  rounded 
ttichotomooa  panicles.  Calyx  truncate  or  indistinctly  bilabiate  at  the 
time  of  flowering,  clothed  with  stellate  hairs.  Corolla  5-lobed,  the  lobes 
nearly  equal  Style  exserted,  minutely,  and  indistinctly  bifid.  Ovary 
densely  tomentose.  Drupe  ribbed,  indistinctly  lobed,  globose,  l-^  in. 
diam.,  the  lower  half  enclosed  in  the  somewhat  enlarged,  cup-snaped, 
membranous  calyx. 

South  India,  Java,  Ceylon,  and  probably  in  the  Qodavery  forest  of  the  Cen- 
tral Provinces.    Wood  yellow,  h%ra,  close-grained,  takes  a  beautiful  polish. 

5.  P.  gcandeMy  Boxb.  FL  Ind.  iii.  82  ;  Dalz.  Bomb.  Fl.  199,  is  a  large  climb- 
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ing  shrub  in  Eastern  Bengal  and  Western  India,  with  glabrous,  ahinuig,  ovate, 
lon^- acuminate  leaves,  and  creenish- white  flowers  in  a  terminal  corymboBe 
panicle.  6.  F.  herhacea,  Rozb.  L  c.  80,  is  a  small  undershrab,  common  in  the 
grass  lands  of  the  sub-Himalayan  tract,  from  Garhwal  to  Assam,  Ondh  forests, 
Tirhoot  A  woody  perennial  root  produces  annually,  after  the  imigle-fiies,  a 
cluster  of  sessile,  cuneate  or  obovate,  pubescent  leaves,  edge  with  large  triangQ- 
lar  serratures,  and  a  terminal,  pedunculate,  coirmbose  cyme,  shorter  than  the 
leaves,  with  pale-yellow  flowers,  which  open  Feb.-ApriL 

5.  OAUiICABFA,  Linn. 

Shrubs,  generally  clothed  with  soft  stellate  tomentum.  Leaves  oppo- 
site, simple.  Flowers  in  axillary  dichotomous  cymes,  with  divari(»te 
branches  and  small  tomentose  bracts.  Calyx  truncate,  4-  rarely  5-den- 
tate.  Corolla-tube  short,  limb  spreading,  lobes  4,  rarely  5,  nearly  eqnaL 
Stamens  as  many  as  corolla-lobes,  exserted.  Ovary  4-celled,  1  ovule  in 
each  cell ;  style  filiform,  dilated  and  truncate,  or  shortly  2-lobed.  Fruit 
a  small  succulent  drupe,  the  endocarp  of  4  distinct  1 -seeded  pyrenea. 

Clothed  with  dense  woolly  tomentum ;  leaves  crenate      .      I.  C.  mctcnfphyUa, 
Hoary  with  short  stellate  hairs  ;  leaves  entire  .        .        .      2.  C7.  oHfona. 

1.  0.  macrophylla,  Vahl ;  DC.  Prodr.  xi.  644 ;  Roxb.  FL  Ind.  i.  393.- 
Syn.  C,  incanaj  Roxb.  1.  c.  Vem.  PcUtfiarman^  horpattra^  baunu,  Jhelam; 
Sumdlif  Chenab  ;  Denthafy  drusSf  Eavi ;  Daya,  Kamaon ;  Mathara,  mat- 
tranja,  Beng. 

A  tall  shrub,  branches,  petioles,  and  peduncles  thickly  clothed  with 
tawny  or  grey  woolly  tomentum.  Leaves  lanceolate  or  oblong-lanceolate, 
rarely  ovate-lanceolate,  acuminate,  crenate,  6-10  in.  long,  petiole  \  in., 
wrinkled,  soft  pubescent  above,  floccose-woolly  or  cottony  underneath; 
main  lateral  nerves  12-15  pair.  Cymes  much  branched,  with  numeioas, 
distinct,  small  rose-coloured  flowers,  common  peduncle  as  long  as  petiole. 
CoroUa-tube  barely  twice  the  length  of  calyx.     Stamens  much  exserted. 

Bengal,  Qorakhpur,  Oudh,  Rohilkhand,  extending  as  far  west  as  Hazara  in 
the  suD-Himalayan  tract.  Ascends  to  6000  ft.  Burma.  China.  FL  May-Jan. 
In  Hazara  the  heated  leaves  are  applied  to  rheumatic  joints. 

(7.  tomerUosay  Willd. — Syn.  RoacbwrghiiyJI^BM^T  ;  DC.  Prodr.  xi.  640 ;  China, 
differs  by  long  hairs  intermixed  with  the  tawnjr  tomentum  ;  the  flowers  are  in 
compact  globose  hirsute  heads  on  the  ramifications  of  the  cymes.  Has  not  jet 
been  found  in  Northern  India. 

C.  lanata,  Linn.  Mant.  Plant.  331 ;  Vahl  Symbolas  Bot  iii.  13  — Syn.  C 
WaUichiana,  Walpers  ;  DC.  Prodr.  xi.  641  ;  Wight  Ic.  t  1480,  of  Ceylon,  South 
and  Western  India,  white  woolly  tomentose,  has  ovate,  acuminate  leaves,  matted 
underneath  with  dense  white  tomentum,  6-12  in.  long,  entire  or  slightly  crenate, 
X>etiole  1-2^  in.  long  ;  flowers  pink  or  pale  lilac,  peduncle  shorter  than  petiole, 
corolla  more  thim  twice  the  length  of  calyx.  Will  probably  be  found  in  the 
Centr.  Prov. 

2.  0.  arborea,  Roxb.  FL  Ind.  i.  390 ;  DC.  Prodr.  xi.  641.— Syn.  C. 
lanata,  Hook,  in  Hb.  Kew.    Vem.  Ohiwala,  dera,  Kamaon. 

A  tree ;  branches,  petioles,  pediincles,  and  under  side  of  leaves  hoajj 
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with  short  soft  stellate  hairs.  Leaves  ovate  or  ovate -lanceolate,  acu- 
minate, entire,  glabrous  above,  blade  6-12,  petiole  1-2  in.  long;  main 
lateial  nerves  8-12  pair.  Flowers  lilac  or  light  purple,  with  an  unplea- 
sant smell ;  cymes  large,  spreading,  twice  the  length  of  petiole,  common 
peduncle  as  long  as  petiole  or  longer. 

Burma  (common  on  deserted  toungyas  on  the  hills  between  Sitang  and  Sal- 
veen).  HiUs  of  eastern  Bengal,  Nep^d.  Baraitch  forests  of  Oudh.  Eamaon, 
ascending  to  4000  ft.  A  small  tree  in  Oudh,  25  ft.  high,  stem  18  in.  drth.  FL 
May,  June.  Bark  soft,  grey.  Wood  whitish,  hard,  close-grained,  polishes  beau- 
tifully. 

G.  longifcliOt  Lam. — Syn.  C.  lanceclaria,  Roxb.  L  c  396  ;  East  Bengal,  Burma, 
Indian  Archipelago,  Queensland ;  pubescent,  often  glabrate,  has  serrate,  lanceo- 
late, membranous  leaves,  flowers  m  loose  cymes  with  slender  branches.  Will 
probably  be  found  in  the  Gorakhpur  forests. 

6.  LANTANA,  LinTi. 

1.  L.  alba,  Miller.—Syn.  L.  indica,  Roxb.  Fl.  Lid.  iii.  89 ;  Wight  Ic. 
1 1464.  L,  collina,  Dene,  in  Jacq.  Voy.  Bot.  t.  141.  L.  dubia,  Royle 
DLt73. 

A  shrub;  branches  4-sided,  hoary  or  pubescent.  Leaves  opposite, 
ovate,  crenate,  pubescent  or  hirsute,  blade  1-3  in.,  petiole  ^  in.  long. 
Fbwers  white  light  purple  or  yellow,  scentless,  in  pedunculate  axillary 
bracteate  heads  or  short  spikes,  peduncles  as  long  as  leaf,  bracts  ovate, 
hirsute  or  villous.  Calyx  minute.  Corolla-tube  curved,  ^  in.  long,  limb 
obhque,  spreading  horizontally,  divided  into  4  unequal  lobes.  Drupe 
smooth,  globose,  dark  violet,  as  large  as  a  pea,  enclosed  by  the  enlarged  < 
but  thin  transparent  calyx ;  nut  2-celled. 

Plains  of  North  India.    Sub-Himalayan  tract,  ascending  to  3000  ft.    Sindh, 
Dekkan,  Nilgiris,  Ceylon.    FL  April-June. 

7.  VITBX,  Linn. 

Trees  or  shrubs.  Leaves  opposite,  digitate,  usually  of  3  or  5  leaflets. 
Calyx  5-toothed  or  -lobed.  CoroUa-tube  short,  limb  spreading,  5-lobed, 
lowest  lobe  larger  than  the  others.  Stamens  4,  in  pairs,  ascending  and 
exserted.  Ovary  2-  or  4-celled,  1  ovule  in  each  cell ;  style  filiform,  shortly 
and  acutely  2-lobed.  Fruit  a  succulent  drupe,  putamen  separating  into 
4  hard  1-seeded  pyrenes. 

1.  V.  Negnndo,  Linn. ;  Wight  Ic.  t  519 ;  Roxb.  FL  Ind.  iiL  70.— 
Syn.  V,  bicolor,  Willd.  V.  incisa,  Lam.  Vem.  Martoan,  mordun, 
mduroy  mora,  tpana,  banna,  bana,  torbanaj  biuna,  Pb. ;  Shwdri,  shiwdriy 
shawdli,  mewriy  N.W.P. ;  Nirgunda,  Bombay. 

A  small  tree  or  large  shrub ;  branchlets,  under  side  of  leaves  or  inflor- 
escence hoary  with  short  grey  pubescence.  Leaflets  3  or  £f,  lanceolate, 
shortly  petiolate,  entire  toothed  or  pinnatifld,  the  central  one  3-4  in. 
long,  the  lateral  ones  usually  smaller;  common  petiole   1   in.  long. 

2  a 
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Mowers  smally  bloifih  purple,  in  opposite  lateral  cymes,  forming  an  elon- 
gated terminal  thyrsus,  often  compound  at  the  base.  Calyx-teeth  tmn- 
gular.    Corolla  ^  in.  long. 

Common  nearly  eveiywhere  in  the  plains  and  lower  hiUs  of  India,  westward 
to  Peshawar  and  Sindh.  Ascends  to  5000  ft  in  the  North-West  Himalaya. 
China.    Fl.  March-May.    The  branches  are  used  for  wattle-work. 

F.  tnfoliOy  Linn. ;  Roxb.  1.  c  69,  is  very  closely  allied,  but  is  supposed  to 
differ  by  shorter  calyx-teeth,  leaves  often  unifoliate,  white-mealy  benei^  leaf- 
lets short -petiolate,  generally  sessile,  always  entire.  Bengal,  Soutii  India, 
Burma,  Indian  Archij^ago,  Australia. 

V.  Agwus-castus,  Mnn.,  of  South  Europe  and  Western  Asia,  to  AfghanTBtan, 
has  flowers  nearly  ^  in.  long. 

V.  aUissima,  Liim. ;  Roxb.  L  c.  71  ;  Wight  Ic.  1 1466 ;  Bedd.  FL  Sylv.  1 261 
— y  em.  Nauiadi  nuvray  Can. ;  with  3-  rarely  5-foliolate  leaves,  broadly  winged 
petioles  (on  young  shoots),  the  flowers  in  a  terminal  tiiyrsus,  \&  an  important 
timber-tree  with  strong  wood  in  South  India  and  Ceylon. 

r.  LeucoxyUm,  Linn.  fiL  ;  Roxb.  L  c.  74 ;  Wight  Ic.  t  1467  ;  with  lax  axil- 
lary cymes,  &-foliolate  coriaceous  leaves  and  unwinged  petioles,  is  a  laige  tim- 
ber-tree in  Burma,  also  found  iu  South  India  and  Ceylon. 

8.  CABYOFTEBIS,  Bunge. 

1.  G.  WaUichiana,  Schauer  in  DC.  Prodr.  xL  625. — Syn.  Clerodendim 
odm'oiumy  D.  Don.     Yern.  Moni^  Kamaon. 

A  shrub  with  4-sided  glabrous  branches  ;  extremities  and  young  leares 
pubescent.  Leaves  opposite,  lanceolate  or  ovate-lanceolate,  acuminate, 
serrate;  blade  2-4  in.,  petiole  \  in.  long.  Flowers  sweet-scented,  in 
short  axillary  dichotomous  bracteate  axilla^  cymes,  opposite  or  in  whorls 
of  4-6.  Calyx  parted  into  5  lanceolate  segments  with  distinct  middle 
nerves.  Corolla-tube  twice  the  length  of  calyx;  limb  bilabiate,  upper 
lip  2  -  fid,  lower  3  -  fid.  Stamens  4,  didynamous.  Ovary  2  -  celled.  Cap- 
sule dry,  surrounded  by  the  somewhat  enlarged  calyx,  separating  when 
ripe  into  4  valves,  each  with  a  l-seeded  kem^  attached  to  the  inside  of 
the  valve,  so  that  the  kernels  appear  to  have  a  narrow  winged  edge. 

Outer  Himalaya,  from  the  Indus  to  Bhutan,  ascending  to  3000  ft  Salt 
range.  Oudh  forests  in  ravines.  Fl.  April ;  the  seed  ripens  soon  after  flower 
ing. 

9.  HOLMSEIOIfDLA,  Eetz. 

1.  H.  aangoinea,  Betz. ;  Jacq.  Yoy.  Bot.  t  140. — Syn.  HasHnffia 
coccinea,  Ecenig;  Koxb.  fl.  In<L  iii  65.    Yern.  Kul  tolioy  Eamaon. 

A  large  woody  cUmber  with  showy  flowers.  Leaves  opposite,  petiolate, 
ovate,  crenate.  Calyx  membranous,  scarlet  tinged  with  orange,  tabs 
short,  limb  large,  circular,  1  in.  diameter,  entire.  Corolla  tubular,  curved. 
Stamens  exserted. 

Outer  Himalaya.    Sutlej  to  Assam,  ascending  to  3000  ft    Fl.  Oct-Dec 
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10.  AVICBiriTIA,  Linn. 
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Wall  PL  Ab.  lar.  t  271. 

A  small  tree  or  laige  shraby  with  thick  fleshy  branchlets  and  opposite 
coriaceous,  elliptic-lanceolate  leaves.  Floweis  yellow,  sessile,  in  rounded 
heads.  Calyx  of  5  sepals,  supported  by  ovate  ciliate  bracts.  CoroUa- 
tnbe  short,  limb  of  4  nearly  equal  segments.  Capsule  compressed,  ovate, 
mncronate,  2-valved,  1-seeded.  Eadicle  woolly,  cotyledons  thick,  fleshy, 
folded    The  seed  often  germinates  on  the  tree. 

Salt  marshes  on  the  coasts  of  the  peninsula,  the  Red  Sea,  Africa,  Burma, 
Australia.    FL  April,  May. 

Phtftolacca  adnoscLy  Boxb. — Synn.  Rivina  Latheniay  Wall, ;  Pircwnia  Lot- 
hma,  M(Muin,  DC.  Prodr.  xiii.  ii.  29 ;  Vem.  Luhar^  Hazara ;  Jirkoy  Bias ; 
MaUmTy  Sutlej  (Order  PhytoUucaceoe) ;  is  a  large  perennial  plant,  not  uncom- 
mon in  the  North-West  Himalaya  fiom  Hazara  to  Nepal,  between  3500  and 
9000  ft.,  also  in  Sikkim  and  Bhutan,  with  alternate,  short-petiolate,  ovate-lan- 
ceolate leaves,  6-10  in.  long,  and  greenish  white  pedicellate  bisexual  flowers  in 
lax  cylindrical  racemes,  with  hmceolate  or  subulate  bracts.  Perianth  of  5 
nearly  distinct  s^^ents.  Stamens  8-10.  Pistil  of  6-8  distinct  1-ovuled  carpels. 
Fruit  dark  purple  and  succulent,  the  carpels  remaining  distinct,  forming  an 
erect  cylindrical  raceme,  4-8  in.  long,  1-1^  in.  diameter.  FL  June ;  £r.  Sept, 
Oct  in  some  places  the  leaves  are  eaten  as  a  vegetable,  and  it  is  cultivatea  in 
Jaunaar fvem.  JertrngaSeisA  Kamaon. 

Phytolacca  aci/noita^  Boxb.,  has  been  referred  by  Moquin,  L  c.  33,  to  P.  de- 
(xvudTCL,  Linn.,  as  a  variety ;  tlus,  however,  is  a  much  larger  plant,  distinguisbed 
^m  P.  <ic%no9a  by  8-10  cartels,  which,  when  ripe,  are  connate  into  a  smooth 
flat  circular  berry.  Upon  this  character  Moquin  bases  the  generic  distinction 
^>etween  Phytolacca  and  his  new  genus  Pireunia,  with  6-8  carpels,  which  re- 
main distinct  when  ripe.  Boxburgh  states  (Fl.  Ind.  ii  468) :  *<  Berries  com- 
posed of  from  6-8  distmct  acinL"  and  this  description  is  supported  by  the  un- 
pabtished  illustration  in  Hb.  Ejbw,  No.  1556.  P.  decandra,  Linn.,  like  most 
species  of  the  cenus,  is  indigenous  in  America,  but  has  long  been  cultivated,  and 
W)me  naturalised  in  South  Europe.  In  Frajice  it  is  call^  ramn  cPAtnertqtte, 
and  the  purple  juice  of  the  bemes  is  used  to  colour  wine  and  confectionery. 
It  is  a  matter  for  inquiry  whether  P.  decandrd  ^ws  in  India  and  whether 
tbe  North- West  Himalayan  plant,  which  is  found  m  the  forest  tracts  of  remote 
▼allevB  {cff.y  Dippi  and  Eilba  in  Eunawar),  is  really  indigenous  in  India.  In 
Noith  America  the  root  of  P.  decandra  is  used  medicinally  as  an  emetic,  pur- 
gative, and  narcotic. 

P*  diaica,  linm  (Pvrcunia  dwicoy  Moq.),  known  as  Bella  Sonibra,  is  a  fast- 
growing  tree  with  tnick-based  trunk  and  soft  coarse-grained  fibrous  wood,  indi- 
genous in  La  Plata  and  Brazil,  grown  (in  avenues)  m  Spain,  Gibraltar,  Malta, 
and  introduced  to  Bombay  and  Calcutta.     * 

Order  LXL   POLTGONHSi. 

Herbs  or  shrubs,  rarely  trees,  with  alternate  simple  stipulate  leaves. 
Stipules  usually  sheathing  the  stem  (ochreate).  Flowers  small  hennas 
phiodite  or  unisexnaL  Perianth  herbaceous  or  coloured,  3-6-lobed  or 
3-6-phyllotis,  lobes  or  leaves  1-  or  2-seriate,  equal  or  inner  series  larger. 
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Stamens  perigynouB  or  suhhypogynous,  usually  6,  9,  10,  rarely  more, 
alternate  with  the  perianth-lobes  when  1 -seriate.  Ovary  usually  free, 
compressed  or  trigonous,  rarely  4-gonous,  1-celled,  with  a  solitary  erect 
ovule.  Fruit  a  Inseeded  nut  Seed  albuminous ;  albumen  fiuinaceous. 
— Royle  ni.  313. 

Stamens  10-20  ;  nut  setose  or  echmate    .        .        •        .1.  Oallioonum. 
Stamens  6-8  ;  nut  smooth,  enclosed  withm  the  accrescent 

inner  perianth-leaves Atraphaxis  (p.  373). 

1.  CALLIGONUM,  linn. 

Nearly  leafless,  much-branched  shrubs.  Flowers  hermaphrodite.  Peri- 
anth 5-partite,  scarcely  or  not  at  all  accrescent  Stamens  10  or  more. 
Styles  4 ;  stigmas  capitate.  Nuts  subtetragonous,  with  numerous  closely 
forking  setae  disposed  in  8-16  vertical  series.  ' 

1.  C.  polygonoides,  Linn. ;  DC.  Prodr.  xiv.  29. — Syn.  C.  comasm, 
L'Heritier  in  Trans.  Linn.  Soc.  i.  180.  Vern.  Balanja,  berwajoy  iatHkef 
Afg. ;  Phokyphog^  Pb.,  Sindh  and  Shekhawatti  (flowers  pA<^a^t). 

A  glabrous,  almost  leafless  shrub,  with  numerous  branches,  which  are 
grey  or  reddish  grey,  flexuose  and  twisted,  branchlets  often  fascicled, 
green  and  shining  when  young,  intemodes  1-2  in.  long.  Stipules  shorty 
sheathing,  thinly  membranous,  transparent  Leaves  scarce,  subulate,  very 
smaU.  Flowers  small,  numerous,  on  filiform  pedicels,  in  fascicles  of  ^ 
from  the  axils  of  the  sheathing  stipules.  Perianth  deciduous,  deeply  deft 
into  5  thin  obtuse  membranous  segments,  red  with  broad  white  edges, 
the  2  outer  somewhat  smaller.  Stamens  10,  filaments  dilated  and  pubes- 
cent at  base.  Nuts  oblong,  \  in.  long,  densely  covered  with  long  filiform, 
twice  or  thrice  dichotomously  branching  setae,  \  in.  long,  placed  in  8-16 
longitudinal  lines,  their  base  thickened  and  confluent  so  as  to  form  inegor 
larly-shaped  crests. 

Common  locally  in  the  more  arid  parts  of  the  Pai^ab  plains,  both  m-  and 
trans-lnduB,  north  as  far  as  Lahore.  Abimdant  west  of  Mozaffersarh,  whexe 
it  constitutes  in  places  half  the  larger  vegetation,  the  other  half  conaLstiDg 
of  Salvadora  oleotdes.  Sindh  all  alons  the  base  of  the  hiUs.  One  of  the  most 
abundimt  and  cluunicteristic  plants  of  Uie  Bikanir  desert.  North-East  Afghan- 
istan, ascending  to  &000  ft  Persia,  Arabia,  Syria,  Egypt,  Algeria.  Qrows  gen- 
ervdly  in  groups  or  clumps,  often  on  hummocks,  generally  a  small  shrub  3-4 
ft  high,  but  wnen  old,  often  arborescent,  12-15  ft.  nigh,  stems  2-3  ft  girth,  with 

rwSng  branches.  The  young  shoots  come  out  about  Feb.,  March,  and  the 
b  is  soon  after  covered  with  small  pinkish  flowers,  filling  the  air  with  a  strong 
pleasant  odour,  as  of  over-ripe  strawberries.  The  fruit  ripens  about  June.  The 
bark  of  stem  is  whitish  or  radish-grey,  rough  with  broad,  shaUow  furrows,  inner 
substance  red.  The  wood  is  red,  wim  a  tinge  of  brown,  often  mottled,  fibrous 
and  hard.  Heartwood  distinct,  of  darker  colour.  In  the  Panjab  it  is  <mlT 
used  as  fuel,  but  in  Bikanir  twigs  and  branches  are  much  employed  for  walu 
and  roofs  of  huts.  Most  old  stems  are  hollow,  even  those  imder  4  in.  diam. 
The  abortive  flowers,  which  fall  in  mat  number^  are  Tin  the  Sou^  Panjab,  and 
sometimes  in  Sindh)  swept  up,  made  into  bread,  or  cooked  with  ghee,  and  eaten. 
The  shoots  and  branchlets  are  eagerly  browsed  by  goats  and  camels. 
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Atraphaxis  sjnfiosa,  Linn.  (A.  afghanica,  Meissner,  DC.  Prodr.  xiv.  76X  is  a 
thorny  shrub,  with  small  thick  ovate  leavea,  ^-^  in.  long,  perianth  4-cleft  to  the 
base,  the  outer  aegments  smaller,  remaining  unchanged,  and  reflexed  when  the 
seed  ripens,  the  two  inner  enlarged  in  iruit  into  2  broad-ovate,  reticidate 
wings,  I  in.  diam.,  closelv  adpressed  to,  but  much  larger  than  the  flat  nut,  which 
is  enclosed  h)r  them.  Dry  stony  hills  in  Afghanistan  and  Beluchistan,  and 
throughout  Western  Asia. 

One  of  the  few  trees  belonging  to  this  Order  is  Coccoloba  uviferOf  Sea-side 
ffrape,  common  on  the  sea-shore  of  the  West  Indies,  introduced  to  Calcutta. 
Leav^  broad-cordate,  fruit  reddish-purple,  jpear-shaped,  sweetish,  add,  in 
dioopi^  racemes,  consisting  of  the  fleshy  perianth,  which  encloses  a  solitary 
8ced.    Wood  light,  used  in  cabinet-work. 

Order  LXII.  LAUBINE^. 

Trees  or  shmbs,  more  or  less  aromatic,  with  alternate  exstipnlate,  rarely 
opposite,  usually  entire  and  evergreen  leaves.  Perianth  regular,  deeply  6- 
sometimes  4-cleft,  segments  equal  or  the  outer  ones  smaller,  imbricate  in 
bud.  Stamens  normally  12,  biseriate,  those  of  the  inner  series  opposite 
to  those  of  the  outer,  and  to  the  segments  of  the  perianth,  usually  how- 
ever half  or  more  of  the  inner  or  outer  stamens  are  wanting,  or  reduced 
to  short  staminodia.  Anthers  adnate,  cells  2  collateral  or  2  pairs  super- 
posed, each  ceU  opening  by  a  valve.  Ovary  free,  1 -celled,  rarely  imper- 
fectly 2-celled  (adnate  in  Hernandia),  ovules  1,  rarely  2  or  3,  pendulous; 
style  simple ;  stigma  dilated.  Fruit  a  1 -seeded  berry  or  drupe,  often  sup- 
ported by  the  persistent  perianth  or  base  of  perianth.  Seed  pendulous, 
exalbuminous ;  testa  membranous ;  cotyledons  thick,  oily,  filling  the  seed 
and  enclosing  the  plumula  and  short  superior  radicle. — Eoyle  111.  324. 

Flowers  luoally  bisexual ;  anthers  4-celled,  those  of  the  inner 
stamens  extrorse. 
Berry  supported  by  the  persisteut  cup-shaped,  truncate  or 

dentate  base  of  perianth      .                                .        .1.  Cinnamohum. 
Beny  supported  by  the  entire  6-cleft  perianth,  which  is  in- 
durated and  somewhat  enlarged 2.  Phcebe. 

Beny  supported  by  the  entire  6-cleft,  not  indurated,  spread- 
ing or  reflexed  perianth 8.  Machilus. 

Fbwers  bisexual ;  antners  2-celled,  those  of  the  inner  stamens 

lateral ;  fruit  large,  base  imperfectly  2-celled.       .        .     4.  Bbilscbmiedia. 
Flowers  dioicous ;  anthers  4-celled,  all  introrse. 
Flowers  in  pedtmculate  heads,  enclosed  in  an  inyolucre  of  46 
bracts  ;  flower-heads  arranged  in  corymbs  racemes  or 

clusters 5.  Tetrantheiu. 

Flowers  in  sessile  or  subsossile  clusters,  enclosed  (in  bud)  by 

decidnous  imbricate  bracts 6.  LrrsJSA. 

Flowers  dioicous  ;  anthers  2-celled,  all  introrse       .        .        .7.  Dafhnidium. 

Several  American  trees  of  this  Order  yield  excellent  timber.  The  Greenheart  of 
Demerara,  NectaTidra  Rodicei,  Schomb.,  is  a  splendid  timber,  bard  heavy  close- 
erained  and  exceedingly  durable.  It  is  not  attacked  by  Teredo  navalis.  The 
Wk  {Bd)eeru  bark)  is  used  as  a  febrifuge  in  Guiana,  and  has  been  found  to  con- 
tain an  alkaloid  {BebericC),  which  has  been  identified  with  the  alkaloid  in  the  bark 
dBuxus  gempervirens,  and  in  Fareira  Brava  (the  root  of  Cho7idodendron  tomen- 
toium,  Ruiz  et  Pavon,  not  of  Cissampelos  Pareira,  as  erroneously  stated  on  p.  10. 
It  Ib  believed  that  Beberut  is  with  Quinine  an  ingredient  of  Warburg's  drops. 
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1.  CINNAMOMUM,  Bonnan. 

Evergreen  trees  or  shrubs,  bark  and  leaves  more  or  less  aromatic. 
Leaves  opposite  or  alternate,  3-n6rved  or  penniveined.  Flowers  in  ax- 
illary or  terminal  panicles,  often  unisexmd.  Segments  of  perianth  6 
(sometimes  more  by  the  transformation  of  the  outer  stamens).  Stamens 
biseriate,  the  outer  series  consisting  of  6  perfect  stamens,  with  introne  4- 
celled  anthers,  each  cell  opening  by  a  valve,  the  inner  series  of  3  perfect 
stamens  with* twin  glands  at  their  base,  and  extrorse  sometimes  2-ceUed 
anthers,  and  3  short  staminodia,  alternating  with  the  stamens.  Oraiy 
free;  style  filiform,  terminating  in  an  obtuse,  discoid,  often  oblique,  some- 
times 3-dentate  stigma.  Fruit  a  Inseeded  berry,  supported  and  sunonnded 
at  the  foot  by  the  persistent  base  of  the  truncate  or  6-toothed  periantL 

Leaves  opposite  or  saboppoeite,  8-nerved  ;  persistent  base  of 

perianth  6-dentate  (Section  MalabcUhrum)       .        .        .     1.  C  Tanudok. 

Leaves  alternate,  penniveined  ;  persistent  base  of  perianth 

troncate  (Section  Oamphora) 2.  C  glanduUfenm. 

1.  0.  Tamala,  BTees ;  DC.  Prodr.  xv.  i.  17. — Syn.  C.  albiflorum,  Nees; 
Wight  Ic.  t  140.  Lauras  Tamala^  Hamilton  ;  LyCassiaj  Eoxb.  FL  Ind. 
ii.  297  (not  of  Willd.)  Vem.  Ddlchmi,  Pb.,  N.W.P. ;  KirUria,  Mkra, 
sinkamif  silkauti,  N.W.P. 

A  handsome,  moderate-sized  tree ;  young  twigs  4-sided,  greenish  grey, 
glabrous,  smooth.  Leaves  subcoriaceous,  opposite  or  subopposite,  rarely 
alternate,  elliptic-oblong,  from  an  acute  base  acuminate,  3-6  in.  long, 
glabrous,  shining,  the  midrib  dividing  some  distance  (up  to  \  in.)  aboye 
the  base  into  3  longitudinal  nerves,  joined  by  distinct  reticulate  vems. 
Flowers  whitish,  numerous,  in  axillary  and  terminal  pubescent  panides, 
pedicels  as  long  as  calyx.  Calyx  silky-pubescent,  lobes  membranous, 
with  3-7  distinct  longitudinal  nerves,  ovate-oblong,  obtuse,  separating  in  a 
transverse  line  above  the  base,  but  below  the  middle,  and  falHng  off  after 
flowering.  Berry  black  when  ripe,  succulent,  ovoid,  ^  in.  long,  sup- 
ported by  the  5-lobed  somewhat  thickened  base  of  the  calyx. 

Himalaya  from  3000  to  7800  ft,  conmion  east  of  the  Sutlej,  extendiBg 
sparingly  to  near  the  Indus.  Kasia  hiUs,  Silhet,  Tipperah,  Burma,  also  in 
Queensland  (Australia).  Generally  in  shady,  moist  glens,  not  gregarions,  but 
scattered  in  mixed  forests.  The  leaves  are  renewed  in  May,  and  at  that  period 
the  tree  is  conspicuous  by  the  delicate  pink  colour  of  the  young  foliage.  Fl 
Feb.,  March,  often  on  to  April,  May  ;  the  fruit  ripens  June<)ct,  frequently  re- 
maining on  the  tree  for  month&    Growth  probably  slow. 

Attams  40  ft.,  with  a  straight  trunk  4-6  ft  girth,  bark  compact,  aromatk, 
brown  or  with  a  yellow  tinge,  with  numerous  whitish  specks  and  blotches 
wrinkled  but  not  marked  by  cracks,  fissures  or  furrows.  The  leaves  have  a  fine 
aromatic  smell  and  taste,  stronger  when  dry.  Wood  light-brown,  mottled,  even- 
grained,  with  a  glossy  surface.  The  bark,  especially  that  of  the  root,  is  nsed 
medicinally,  and  exported  to  the  plains  as  tqjkalnidf  tc^halam^  but  under  this 
name  the  bark  of  other  sp.  of  Cannamomum  also  is  sold.    The  leaves  ako 
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are  medicinal^  and  are  sold  under  the  name  of  tezpcUy  Uijpal, — (Phaim.  Ind. 
196.) 

Cloeely  allied^to  ihis  species  is  (7.  zeylanicumj  Breyn ;  DO.  Prodr.  xy.  i.  13 — 
S^  Lemrus  CinriMMmvm^  Boxb.  iL  295,  the  true  or  Ceulon  Cinnamon-tteef 
distinguished  by  thick  coriaceous  leaves,  pale  beneath,  with  3  main  nerves  from 
the  baae^large  terminal  flower-panicles,ana  coriaceous  cal^rx-lobesywithoutnervesy 
separating  at  about  the  middle  from  the  lower  half,  wmch  is  persistent.    The 
flowers  have  an  unpleasant  smelL    The  true  Cinnamon  is  indigenous  in  the 
forests  of  Ceylon,  ascending  to  8000  ft.    Cultivated  in  Ceylon,  and  in  other 
tropical  countries.  Accordi^  to  Leschenault  de  la  Tour,  M^moires  du  Museum 
d'histoire  naturelle,  viii.  (1822),  436,  and  notes  on  the  subject  collected  during 
a  late  visit  to  Ceylon,  which  I  owe  to  the  kindness  of  Dr  George  Kiog,  the  Cin- 
namon tree  in  Ceylon  is  generally  mwn  in  irregular  coppice-woods,  pure  or 
mixed  with  other  shrubs.    Some  of  the  stools  are  of  neat  age  and  girth,  and  are 
said  to  have  been  planted  by  the  Dutch  when  they  held  the  island.    The  for- 
mation of  firesh  Cinnamon  coppice  is  thus  described  by  Leschenault  de  la  Tour : 
Tlie  tree  flowers  more  or  less  tnroughout  the  year,  but  most  abundantly  in  Jan., 
Feb.,  and  tiie  fruit  ripens  from  June  to  August    The  seeds,  which  are  oUy,  do 
not  long  retain  their  vitality ;  they  are  sown  soon  after  ripening,  either  in  nur- 
series to  be  transplanted  in  Oct  or  Nov.,  or  on'the  spot  in  plots  wout  1  ft.  square 
and  6-7  ft  apart.    The  plants  attain  7-8  ft.  in  6-7  years,  and  those  which  are 
then  fit  to  be  peeled  are  cut,  and  the  shoots  which  spring  up  are  thinned  out 
when  tJiey  are  2,  3,  or  4  years  old,  or  even  at  an  earher  ase.    They  are  not  cut 
when  less  than  ^  in.,  or  more  than  2^  in«  diam.    The  wnole  growing  crop  in 
one  plot  is  never  cut  over  at  once,  as  would,  for  instance,  be  done  in  a  reguliarly 
managed  Oak  coppice-wood,  but  those  shoots  only  are  selected  which  appear 
fit  to  be  used,  and  are  in  such  a  state  as  to  be  peeled  readily.    The  main 
point  attended  to  seems  to  be,  to  cut  the  shoots  when  q^uite  young  and  tender; 
it  is  said  that  the  bark  of  the  older  shoots  yields  inferior  Cinnamon  (Q.  Kinc). 
The  cuttizig  is  done  during  the  rainy  season,  between  May  and  October ;  the 
bark  is  peeled  off  afteif  cutting  in  3  or  4  long  narrow  stripe  from  each  shoot ;  it 
is  then  tied  tightly  together  in  parcels,  and  left  for  24  hours.  At  the  end  of  this 
time  the  epidermis  ana  the  outer  bark  are  removed,  and  the  inner  bark,  which  is 
the  aromatic  and  valuable  part^  is  dried,  the  first  day  in  the  shade,  the  second 
day  in  the  sun,  when  it  gradually  rolls  up,  forming  the  quills  of  Cinnamon, 
which  are  placed  into  each  other  and  tied  m  bundles.    The  fruit  of  tiie  Cinna- 
mon tree  U  eaten  greedily  by  crow^  pigeons,  and  other  birds  ;  the  seeds  pass 
uninjured,  and  thus  Hie  spread'  and  reservation  of  the  tree  is  secured  apart 
from  the  planted  coppice  -  woods.     Indeed,  formerly  almost  aU  Cinnamon 
brought  to  market  was  nrom  naturally-erown  trees ;  and  to  enable  their  Cinna- 
mon coUectors  to  enter  the  forests  beVond  the  limits  of  their  own  possessions,  the 
Dutch  concluded  a  treaty  with  the  King  of  Candv :  and  it  is  said  that  planting 
only  resorted  to  when  the  supply  from  natural  sources  had  become  deficient 


The  following  species,  among  others,  are  described  by  Meissner  in  De  Can- 
doUe's  Prodromus  as  distinct ;  but  they  are  so  closely  allied  to  the  true  Cin- 
namon that  ThwaiteSy  Ibium.  PL  ZeyL  253,  and  Bedd.  FL  Sylv.  (under  Cinn, 
Wiahtii),  consider  tiiem  as  mere  varieties :  1.  C.  obtu8\folium,'^eea  (Laurus  6th 
ttutfidwy  Boxb.  FL  Ind.  iL  302),  a  large  tree,  as  large  as  a  Mango,  with  opposite, 
thick  coriaceous,  elliptic-oblong  leaves  (6-12  in.  lon^,  which  are  often  m  fours 
under  ^e  laige  terminal  spreading  panicles.  Indigenous  in  East  Ben^  and 
Burma.  2.  viiners,  Reinward  (X.  iwtida^  Boxb.,  (?•  dvbiumy  Nees) ;  Wight  Ic 
1 130, 122, 122  (bis),  and  135,  lateral  nerves  and  reticulation  indistinct.  South 
India»  Bunna,  East  Bengal,  Nepal,  and  (doubtfully)  Kamaon.  3.  (7.  WightU 
Meissner ;  Bedd.  FL  Sylv.  t  262.    Nilgiris. 
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2.  0.  glAndnlifenini,  Meissner ;  DC.  Prodr.  xv.  i.  25. — Syn.  Lautvs 
glandiUifera,  Wall     Vem.  MaXligiH^  mariagiriy  NepaL 

A  large  (probably)  deciduous  tree ;  branchlets  very  glaucous  when 
fresh ;  leaf-buds  large,  ovoid,  covered  with  ovate  imbricate  scales.  Leaves 
alternate,  thick-coriaceous,  elliptic,  acuminate,  penniveined,  main  lateral 
nerves  4-8  pair,  narrowed  into  petiole  f  in.  long,  blade  3-4  in.  long ;  small 
glandulose  pits,  generally  hairy,  in  the  axils  of  &e  lateral  nerves.  Flowets 
small,  yellowish-green,  fragrant,  in  axillary  grey-pubescent  corymbs,  several 
corymbs  approximate  near  the  ends  of  branchlets.  Berry  snppcorted  by 
the  truncate  base  of  periantL 

East  Bengal  (Chittagonff,  Silhet,  Sikkini).  Nepal,  6000-8000  ft  (Ghandagiri, 
south,  and  Sheopore,  nortn  of  the  Nepal  valley),  Fetora  in  Kamaon  fabout  5000 
ft.)  Fl.  May,  June.  Attains  60-80  ft.,  with  a  straight  erect  trunk  of  12  ft. 
girth  and  above.  Foliage  dense,  shady.  Bark  1-2  in.  thick,  the  outside  cracked 
and  spongy ;  inner  substance  of  a  fine  cinnamon  colour,  regularly  striped  irith 
white  lines,  owing  to  a  number  of  parallel  layers  of  a  white  resinous  suhetanoe. 
The  smell  and  taste  of  the  bark,  while  fresh,  is  extremely  aromatic  and  pleas- 
ant, somewhat  pungent,  resembling  that  of  Sauafraa;  that  of  the  root  ia 
more  powerf uUv  scented  than  the  iMurk  of  trunk  and  branches.  Wood  pale- 
yellow,  very  light,  not  strong ;  while  fresh  it  has  a  strong  smell  of  Camphor, 
like  that  of  wmch  the  China  camphor-wood  trunks  are  mMe,  becoming  W  age 
somewhat  fainter,  but  more  agreeable,  resembling  that  of  the  bark,  urows 
freely  at  Calcutta. — Wall,  in  Transactions  of  Medical  and  Physical  Society,  toL 
L,  1823,  p.  5. 

C.  CampJiora,  Nees  &  Ebermaier ;  DC.  Prodr.  xv.  i.  24 — Sjm.  Laurus  cam- 
phori/era,  Esempfer';  Rozb.  Fl.  Ind.  ii.  304,  Camphora  ojicinarumj  Bauh.; 
Wight  Ic.  t.  1818  ;  the  Japan  Camphor-treej  belongs  to  the  same  section,  but 
has  longer-petiolate  leaves,  main  lateral  nerves  2-3  pair,  the  lowest  pair  pro- 
ceeding from  near  the  base  of  the  leaf.  Camphor  is  a  crvstaUine  volatile 
substance,  in  chemical  composition  akin  to  volatile  oils,  whicn  Ab  obtained  \ij 
boiling  clu{)6  of  the  wood  and  roots  with  water,  when  the  crude  camphor  u 
sublimed  with  the  steam  and  deposited  on  straw,  with  which  the  head  of  the 
retort  is  filled.  It  is  afterwards  purified  by  sublimation  with  lime  or  cbalk 
The  tree  attains  a  considerable  size,  and  is  indigenous  in  China,  Japan,  and 
Cochin-China ;  some  of  the  China  camphor- wood  trunks  sold  in  Calcutta  are 
made  of  it 

The  Sassafras  tree,  SasMfras  o-ffidTudey  I^ees  ;  DC.  Prodr.  xv.  i.  171,  belongs 
to  a  different  tribe  of  this  Order :  it  is  a  large  dioicous  tree,  the  male  flowers  have 
9  fertile  stamens,  all  with  introrse  anthers,  and  without  staminodia,  the  female 
flowers  have  6  short  sterile  stamina,  the  leaves  are  obovate,  with  cuneate  basii, 
often  3-lobed.  Bark  and  wood  of  the  root  are  fragrant  and  a  valuable  medi- 
cine (Pharm.  Ind.  192).    North  America,  from  Canada  to  Florida. 

2.  FHCEBE,  Nees. 

Shrubs  and  trees  (always  1)  evergreen.  Leaves  alternate,  penniveined. 
Flowers  bisexual,  in  axillary  panicles,  bracts  deciduous.  Perianth  funnel- 
shaped,  6-cleft.  Stamens  biseriate,  the  outer  series  consisting  of  6  perfect 
stamens  opposite  to  the  segments  of  the  perianth,  with  introrse,  ^celled 
anthers,  the  cells  opening  by  valves  ;  the  inner  series  of  3  perfect  stamens, 
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with  twin  glands  at  their  base,  and  extrorse  anthers,  alternating  with  3 
short  staminodia.  Ovary  free ;  style  filiform,  stigma  discoid.  Fruit  a 
l-seeded  berry,  supported  by  the  persistent,  somewhat  enlarged  and  in- 
durated 6-cleft  perianth,  fruit-bearing  pedicel  thickened. 

1.  P.  lanceolata,  Nees ;  Wight  Ic.  1. 1821. — Syn.  Laurua  lanceolaria, 
Boxb.  FL  Ind.  ii.  309 ;  Oeotea  laneeolata,  Nees  in  Wall.  PL  As.  rar.  iL 
71.  Yem.  Ckanj  dumdra,  badror,  shdLanghiy  Ph.;  Haulia,  dandora^ 
hamly  tun  kauwalj  bHpharif  N.W.P. 

A  shrub  or  middle-sized  tree,  glabrous,  only  youngest  branchlete  pu- 
bescent. Leaves  alternate,  often  approximate  and  subverticiUate  at  the 
baae  of  the  flower-panicles,  lanceolate,  6-9  in.  long,  narrowed  into  a  short 
petiole ;  main  lateral  nerves  6-10  pair,  joined  by  more  or  less  prominent 
letienlate  veins.  Flowers  pale  yellow,  in  lax  pedunculate  axillary  panicles, 
often  congregated  in  the  axils  of  the  upper  leaves,  pedicels  a  little  longer 
than  perianl^  Perianth  glabrous  outside,  the  segments  acute,  edge  finely 
ciliate,  hairy  inside.  Inner  series  of  stamens  and  staminodia  hairy,  stam- 
iAodia  obtusely  sagittate,  on  a  short  stalk.  Fruit  black,  succulent,  oblong- 
OYoid,  ^  in.  long. 

Outer  Himalayan  ranges,  from  Bhutan  to  the  Jumna,  ascending  to  6000  ft 

Seat  to  the  Jhelam,  not  common,  J.L.S.)  Kasia  hills,  Silhet,  Upper  B]inna 
hamo  on  the  Irawaddi).    Fl.  Feb.-June  ;  the  fruit  ripens  June-Jmy. 

P.  pallida,  Nees ;  DC.  Prodr.  xv.  i.  84,  a  small  tree  with  pubescent  panicles 
and  perianth,  and  somewhat  more  coriaceous  leaves,  is  probably  only  a  pubes- 
cent variety  ;  I  can  find  no  other  distinguishing  characters.  &amaon,  Nepal, 
ascending  to  5000  ft    Moist  ravines  of  eastern  Oudh  forests.    H.  June. 

P*  paniculatct,  Nees  ;  DC.  Prodr.  xv.  L  37 — Syn.  F,  viUosa,  Wight  Ic.  t 
1822 ;  Laurm  vtUosOy  Bioxb.  ii.  310,  (probably)  with  broader  leaves,  tomentose 
beneath,  tomentose  branchlets,  petioles,  and  ffrey-hairy  panicles  and  perianth, 
NepeJ,  Sikkim,  Kasia  hills,  Eamaon  ?  (Madden),^  is  closely  allied  to,  if  not 
identical  with,  P.  Wtghtiif  Meissner  1.  c.  38  ;  Wight  Ic.  t  1820  {P.  pantculaia), 
of  the  Nilgiris. 

Similar  in  appearance  is  Apdlonias  AmoUi,  Nees  ;  Wight  Ic.  1 1819  ;  Bedd. 
Fl.  Sylv.  t  291,  with  2-cellea  anthers,  those  of  the  6  outer  stamens  introrse, 
of  the  3  inner  ones  extrorse.  Beny  ^  in.  long.  Tinnevelly,  Travancore  ghats, 
Malabar  (Beddome). 

3.  MACHILUS,  Rumphius. 

Eve^^reen  trees.  Leaves  alternate,  penniveined.  Flowers  bisexual,  in 
terminal  and  lateral  panicles.   Perianth  divided  to  the  base  into  6  biseriate 

*  "There  (towards  the  summit  of  the  Kamola  Ghat»  ahove  the  £otah  Doon)  is  also 
a  species  of  JSmbelia,  with  fruit  in  umbels  (probably  K  robwta,  Roxh.,  D.B.),  and  a 
handsome  shmb,  Tetranthera  frvJticosaj  or  apetala,  which  also  grows  at  POnagiri, 
below  Qangoli,  ic,  and  is  sometimes  known  as  the  Oar-bifaur,  or  wild  Citron,  and 
ifcuda  or  medO'ldkri;  bnt  the  tree  particularly  so  designated,  pointed  out  to  me  near 
Ramesar,  appeared  to  be  Laurus  mllo8a,  Rozb.,  and  its  hill-name  Kapua  hiuwal.** — 
Madden  in  As.  Soc.  Joum.  xvii.  i.  891.  At  p.  587  he  mentions  the  same  vemac- 
alar  name  (Kapua  kautcal),  as  L.  tomentoea  f  Sarda  (Sarju)  river  at  the  Gangoli  or 
Sheia  bridge  (2500  ft  elev.) 


378  LXIL  LAURINEiE.  [Madiika. 

segments,  persistent,  but  not  changed  in  fruit  Stamens  biseriate,  the 
outer  series  of  6  perfect  stamens,  opposite  to  the  segments  of  the  peiiaath, 
anthers  introrse,  4-celled,  the  cells  opening  upwards  by  valves ;  the  inner 
series  of  3  perfect  stamens  with  twin  gluids  at  their  base  and  extrone 
anthers,  alternating  with  3  short  staminodia ;  stamens  and  staminodia  of 
the  inner  opposite  to  the  stamens  of  the  outer  series.  Ovary  firee ;  style 
filiform,  stigma  discoid.  Fruit  a  1 -seeded  berry,  supported  by  the  pe^ 
sistent,  often  reflexed,  segments  of  the  perianth. 

1.  M.  odoratissima,  Kees. — Syn.  Laurus  odaratisgimaj  WalL  Yern. 
DcUehiniy  mith-patta  (sweet  leaf),  jprora,  badroVy  Pb. ;  KdwcUd^  N.W.P. 

A  middle-sized  or  large  tree  with  deep-green  foliage.  Leaves  glabrous, 
shining,  lanceolate,  6-9  in.  long,  petiole  ^  in.  long,  main  latenl  nerres 
15-20  on  either  side  of  midrib,  often  alternating  with  shorter  intermedi- 
ate nerves,  veins  very  finely  and  uniformly  reticulate,  raised  so  as  to  lea^e 
minute  hollows  between.  Flowers  pale  yellow,  firagrant  Perianth  \  in. 
long,  the  inner  segments  a  little  longer  than  the  outer  ones,  pedondeB, 
pedicels  and  outside  of  perianth  with  soft  silky  hairs.  Beiiy  ovoid,  \  in. 
long,  dark  purple  when  ripe. 

Outer  Himalayan  ranges,  ascending  to  7000  ft  in  the  north-west  and  to  8000 
ft.  in  Sikkim.  Is  found,  although  rare,  as  far  north  as  Hazata.  Eaaia  hills, 
Burma.  Fl.  March- Aug.  The  leaves  have  a  pleasant  orange-like  azoma,  they 
have  frequently  small  rounded  excrescences. 

M,  niacranika,  Nees  ;  Bedd.  Fl  Sylv.  t  264 ;  Wight  Ic  t  1824  (probablv 
the  same  species  as  If.  fflaucescena,  Wight  Ic.  t.  1825),  a  small  tree  with 
elliptic  thick-coriaceous  glaucous  leaves,  grows  on  the  Western  Qhats,  and  the 
Nilgiris  PalzeU  Bombay  FL  221> 

Perseagratisnmoy  Qeertn. ;  Wight  Ic  t  1823 ;  Bot  Mag.  t  4580 ;  the  Am^ 
cado  or  Alligator  FeoTy  is  a  large  tree,  indigenous  in  South  America,  introduced 
into  tropical  India  (fr.  July-Aug.  in  Calcutta),  has  paniculate  greemsh-wlute 
flowers,  similar  to  those  of  MaMcus,  and  a  pear-shaped  fruit  4>6  in.  long,  with 
a  large  seed  in  a  soft  butvraceous  pulp.  The  perianth  falls  off  before  the  fruit 
ripens.  In  the  West  Indies  and  douth  America  the  fruit  is  eaten  raw  or  as  a 
vegetable. 

4.  BEILSCHMIEDIA,  Kees. 

Trees  with  subopposite  or  alternate  penniveined  leaves.  Flowers  bisex- 
ual, in  short  axillary  racemes.  Perianth  deeply  6-cleft,  deciduous.  Outer 
circle  of  6  perfect  stamens,  opposite  to  the  segments  of  the  perianth,  gen- 
erally alternating  with  small  glands ;  anthers  introrse,  the  inner  ciide  of 
3  pcorfect  stamens,  with  lateral,  semi-extrorse  anthers  alternating  with  3 
short  staminodia;  anthers  2-celled,  valves  opening  upwards.  Ovaiy  in- 
completely 2-ceUed,  with  3  ovules ;  style  filiform,'stigma  discoid.  Fnit 
a  dry  oblong  1-seeded  berry,  base  incompletely  2-celled. 

1.  B.  Eoxbuzghiaiia,  Kees ;  DC.  Prodr.  xv.  L  63  ;  Wight  Ic.  t  182a 
— Syn.  LauruB  bUocularisy  Boxb.  FL  Ind.  IL  311.  Yem.  Kofihdiah, 
Oudh. 
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A  small  eyeigieen  tree  with  dark-green  shady  foliage.  Leaves  glahrous, 
shiniiig,  thick-coriaceous,  suhopposite  or  alternate,  4-6  in.  long,  elliptic- 
oblong,  main  lateral  nerves  6-8  on  either  side  of  midrib,  joined  by  promi- 
nent reticulate  veins,  petiole  1  in.  long.  Flowers  whitish,  in  short  axil- 
laij  racemes,  pedundes,  pedicels  and  perianth  pubescent,  stamens  strigose, 
with  short  wlidte  hairs,  glands  and  staminodes  yellow,  thick,  fleshy,  stipi- 
tate.  Berry  2  in.  long,  dark  purple  when  ripe,  with  much  whitish  grey 
Uoom,  which  rubs  off  easily,  pulp  pale  yellow. 

Burma,  East  Bengal,  Nepal,  Oudh  forests  (sparingly  in  moist  shady  ravines 
of  the  Gonda  and  Baraich  district),  Duiga  Deo  forest  m  Kamaon  ?  leaves  only, 
DA  FL  ApriL  Attains  30  ft.  and  6  fL  girth.  Bark  smoothiah,  grey  or 
brown,  peeHng  off  in  small  corky  scales,  inner  substance  red,  ^  in.  thick.  Heart- 
wood  small,  <£irk  grey,  sapwood  white. 

B.  JcugifoLioLy  Nees  ;  Bedd.  Fl.  Sylv.  t  263  ;  of  Canara  and  the  Eonkan,  is 
veiy  similar.  Dalzell,  Bombay  FL  222,  refers  the  tree  of  the  Bombay  Ghats  to 
B.  BMburghiaTi/u 

5.  TETHAKTHSBA,  Jacq. 

Trees  or  shrubs  with  alternate,  rarely  subopposite  leaves.  Flowers 
dioicous,  in  smaU  umbels  or  clusters  (flower-heads),,  enclosed  in  bud  by 
an  involucre  of  4-6  large  concave  deciduous  imbricate  bracts,  arranged  in 
short  racemes  or  clusters,  axillary,  or  in  the  axils  of  fallen  leaves.  Peri- 
uith-eegments  usually  6,  equal  or  nearly  so,  sometimes  wanting.  Male 
flowers :  stamens  9-12,  sometimes  more,  all  polleniferous ;  filaments  of  the 
inner  stamens  with  2  glands  at  the  base,  anthers  4-celled,  those  of  the 
inner  stamens  sometimes  2-celled.  Female  flowers  :  ovary  free,  l-ceUed, 
l-omled ;  stigma  dilated  and  lobed,  staminodes  sterile  or  wanting.  Berry 
supported  by  the  flattened  or  cup-shaped  base  of  the  perianth. 

Perianth  of  a  few  hairy  sabnlate  decidnous  segments,  or  want- 
ing; flower-httds  in  pedoncnlate  umbels  or  corymbs         .     1.  T,  laurifolia. 
Periantii  6-cleft ;  flower^heads  in  sessile  ambeU  or  closters       .     2.   T,  manopetala. 

1.  T.  lanrifolla,  Jacq. ;  DC.  Prodr.  xv.  i.  178. — Syn.  T.  apetaluy 
Koxb,  Cor.  PL  t.  147 ;  FL  Ind.  iii.  819 ;  T.  Roxburghii,  Nees.  Vem. 
Maida,  meda  lakri*  Ph.,  N.W.P. ;  Otod,  ridn^  Chandra^  Pb. ;  Gar 
htjaur*  gingrauf,  N.W.P. ;  Medh,  Oudh ;  'Menda,  C.P. ;  Ungdungnet, 
Barm. 

A  middle-sized  evergreen  tree,  very  variable,  branchlets  inflorescence 
and  leaves  more  or  less  pubescent,  the  older  leaves  often  glabrate.  Leaves 
alternate,  ovate  ovate-lanceolate  elliptic-  or  obovate-oblong,  pale  beneath, 

*  Madden  (see  footnote  to  p.  877)  gives  these  names  to  T,  fryLtxeota^  Rozb.  But 
^  is  a  shnib  witii  racemose  flower-neads,  probably  synonymous  with  7.  glaJbraia^ 
wall.  (LtpidadeniaglabrcUaj  Wight  Ic.  t.  1888) ;  and  T.  Panamof^a,  Hamilton  ; 
Wight  Ic.  t  1886  ;  DC.  Prodr.  xv.  i.  197.  Roxbuirfi's  T.  fruHcosa  is  from  Silhet 
(1  June-July) ;  L.  glabrata  from  the  Pulneys,  the  Nilgiris,  and  Mergni  (Wight) ; 
nid  T,  Panamat^  has  been  found  in  Asnm,  Meigui,  and  (according  to  Wight)  near 
Conrtallum. 
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blade  5-10  in.,  petiole  ^-2  in.  long,  main  lateral  nerves  8-12  pair,  joined 
by  prominent  reticulate  veins.  Flower-heads  yellowiBh,  in  pedonculate 
umbels  or  corymbs,  generally  as  long  as  petiole,  or  a  little  longer,  partial 
peduncles  shorter  than  common  peduncle,  flowers  8-12,  rarely  less,  on 
slender  pedicels  ;  involucre  of  4  rounded  concave  membranous  bracts,  ^ 
in.  long ;  involucre,  pedicels  and  peduncles  grey-tomentose  with  soft  long 
hairs.  Perianth-segments  very  irregular,  generally  wanting.  Filaments 
hairy,  with  long  soft  hairs.  Berry  subglobose,  {  in.  diam.,  black  and 
almost  dry  when  ripe,  supported  by  the  thickened  club-shaped  pedicel 
and  base  of  perianth. 

Common  in  the  shady  parts  of  the  Oudh  forests,  scarce  in  the  Central  Pro- 
vinces, abundant  in  Eamaon  and  Garhwal,  ascending  to  4500  ft.,  often  in  Sal 
forests,  not  uncommon  in  the  outer  Himalaya  to  the  KavL  Panjab  Salt  range, 
ascending  to  2500  ft.  South  India,  Cevlon,  Bengal,  Burma,  Indiui  Archipela^, 
China,  North  Australia,  and  Queensland.  FL  June-July,  the  leaves  are  re- 
newed April-May.  Numerous  forms  of  this  extremely  variable  tree  have  been 
described  ;  a  marked  variety  from  Qarhwal  (T.  Thomson,  June  1845),  Patlidoon 
and  Lalldang  (April  1863,  D.B.),  has  elliptic -lanceolate  leaves,  clothed  with 
dense  grey  tomentum,  but  there  are  intermediate  forms  which  undoubtedly 
belong  to  T.  laurifolia.  A  similar  variety  has  been  found  in  Canara  (Dr 
Ritchie,  May  1853).  T.  tomerUosa,  Roxb. ;  DC.  Prodr.  xv.  L  177  ;  Wight  Ic. 
t.  1834,  of  South  India,  the  leaves  of  which  resemble  this  variety,  has  sohtaiy 
flower-heads,  and  is  quite  different,  though  DalzeU,  Bomb.  FL  222,  seems  to 
make  it  synonymous  with  apetalcu 

Attains  40-50  ft  and  a  sirth  of  4-5  ft.  Bark  1  in.  thicks  dark  grey  or  brown- 
ish, somewhat  excavated  by  the  exfoliation  of  dark,  roum  scales,  not  marked 
by  cracks  or  furrows.  Inner  bark  brown,  viscid,  and  glutinous.  The  leaves 
when  bruised  have  a  smell  of  cinnamon.  Wood  greyish  brown,  close-  and 
even-grained,  durable,  not  very  hard,  no  distinct  heartwood.  Medullaiy  rays 
flne,  numerous,  pores  small,  numerous,  surrounded  by  patches  of  white 
tissue.  The  bark,  of  this  and  of  the  next  sp.,  is  sold  and  en)orted  to  the  plains 
under  the  name  of  Meda-lakri,  given  medicmally  and  applied  externally  (bnused 
and  mixed  with  goat's  milk)  on  sprains  and  bruiaes. 

2.  T.  monopetala,  Roxb.— Tab.  XLV.— Cor.  PL  t.  148  ;  Fl.  Ind  iii 
821. — Syn.  T.  macrophylla,  WalL  "Vem.  Meda  {maiday  lakri^  pbiins  of 
North  India ;  Owa^  Pb. ;  Bingraf,  sangran,  mardoy  hat  marra,  kakuri, 
keratdi,  patoia,  N.W.P. ;  Katmona  (the  male),  ^'opria  (the  female  tree), 
Ganges  above  Hardwar  (Hardwicke  As.  Bes.  voL  vi.  378) ;  Randkani^ 
katmedh,  Oudh ;  Mendahy  Gonds  of  Balaghat ;  Ungdungy  Burm. 

A  middle-sized  evergreen  tree,  branchlets,  under  side  of  leaves,  and  in- 
florescence with  slight,  often  rust-coloured  pubescence.  Leaves  alternate, 
elliptic-oblong,  acute,  blade  4-8  in.,  petiole  ^1  in.  long,  main  lat^ 
nerves  8-10  pair.  Flower-heads  whitish,  pedunculate,  in  sessile  or  snh- 
sessile  axilluy  clusters,  peduncles  shorter  than  petioles,  flowois  5-6  on 
short  hairy  pedicels ;  involucre  of  5  rounded  concave  membranous  bracts, 
\in,  long.  Periantli  5-6  cleft,  membranous.  Stamens  9-13;  filaments, 
hairy,  the  inner  shorter  with  a  pair  of  kidney-shaped  glands  at  the  basfc 
Berry  ovoid,  \  in.  long,  black  when  ripe,  supported  by  the  spreading,  some- 
what enlarged  base  of  the  perianth. 
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Abundant  in  the  Oadh  forests,  sparingly  on  the  Satpnra  range,  not  uncom- 
mon in  Kamaon  and  Garhwal.  ^iwalJjcB  and  suh-Himalayan  tract  west  to 
the  Bavi,  ascending  to  3200  ft  Salt  range  to  3000  ft.  Extends  farther  north 
than  T.  laurifoUcu  Bengal,  Burma  (everywhere  in  the  plains  and  the  yalleys 
of  the  principal  rivers).  South  India,  Ceylon,  Indian  Archipelago.  Fl.  March- 
May,  tne  leaves  are  renewed  ahout  the  same  time ;  the  fruit  ripens  June-July. 
Generally  found  in  ravines  on  the  banks  of  streams,  or  on  rich  deep  soiL 

Attains  30-40  ft.,  trunk  short,  erect,  4-6  ft.  girth,  generally  hollow  when  old. 
Bark  dark  grey,  smooth,  but  scabrous  with  elevated  white  dote,  the  older  parts 
with  retictSate  cracks,  exfoliating  in  corky  scales.  The  leaves  are  often  beset 
with  round  hollow  fiadls  or  excrescences.  Fith  large,  wood  whitish,  pale  yellow 
or  brown,  heartwooa  distinct,  darker  coloured  (R.  Th.)  Is  used  for  ordinary 
agricultural  or  domestic  purposes.  The  bark  has  an  astringent  and  somewhat 
aromatic  taste,  and  is  useoL  in  native  medicine.  The  leaves  when  bruised  have 
a  miell  of  cinnamon  ;  silkworms  are  fed  with  theuL 

f.  Doskiay  Don  FL  Nep.  66. — Syn,  T.  oblonga.  Wall. ;  Cylicodaphne  ch- 
hmgoj  Meissner ;  DC.  Prodr.  xv.  i.  205  ;  Lepidadenia  Griffithiij  Wight  Ic.  t. 
Idft,  IB  an  evergreen  tree  with  oblong-lanceolate  glabrous  leaves,  6-9  in.  long, 
flower-heads  on  long  slender  pedicelB  in  sessile  or  short-pedunculate  axillarv 
corymbs ;  berries  haff  immersea  in  the  cup-shaped  persistent  perianth.  Nepal, 
AaauQ,  Malay  peninsula,  Canara. 

Dodeeadenia  grandifloroy  Nees ;  DC.  Prodr.  xv.  i.  210,  is  a  tree  with  peimi- 
Teined  lanceolate  glabrous  leaves,  with  fine  prominent  reticulation,  and  large 
solitary  (or  twin)  subeeasile  axillary  flowers,  surrounded  by  numerous  imbri- 
cate nubcwsent  bud-scales,  berry  ovoid,  \  in.  long,  supported  by  the  flat,  persis- 
tent oaae  of  the  perianth.    Eamaon,  East  Himf£iya. 

Adixnoda'phfM  is  a  large  genus  nearly  allied  to  Dodeeadenia  and  TeirainJthera. 
The  flowers  are  in  lateral  clusters,  generally  pedicellate,  enclosed  (in  bud),  by 
imbricate  bracts.  The  leaves  are  peimiveined,  whorled  at  the  ramifications  and 
at  the  ends  of  branches,  and  the  branchlets  are  mostly  whorled  likewise.  A. 
Sookerif  Meissner  ;  Bedd.  FL  Sylv.  t.  296 — Syn.  A .  idnceolcUa,  Dalz.  Bombay 
FL  312,  is  a  lai^e  shrub,  with  ovate  or  ovate-lanceolate  leaves,  glabrous,  dark 
green  and  shining  above,  glaucous  beneath,  young  shoots  and  petioles  rusty- 
tomentose.  common  along  the  Western  Ghats  of  Canara  and  Sattara,  and 
partieularly  abundant  in  the  Mahableshwar  forest,  also  found  by  Beddome  in 
the  North  Arcot  and  Cadapah  forests.  A,  angtuti/oluif  Nees ;  Wiebt  Ic.  t. 
1841,  similar  in  habit  to  the  preceding,  but  the  leaves  rusty-tomentose  beneath. 
CoQitallum,  Nilffiris,  East  Bengal,  Burma,  where  it  is  common  in  the  ever^en 
forest-patchea  of  the  Pegu  Tomah  and  other  hills  {Shvjoaygjo  and  NalvngjOy 
Bum.) 

6.  LITSJBA,  Juss. 

Trees  or  shrubs  with  alternate  leaves,  often  whorled  and  crowded  at 
the  ends  of  branches,  usually  penniveined;  main  lateral  nerves  not 
nmnerous,  and  the  lowest  pair  often  proceediiig  from  near  the  base  and 
more  prominent,  so  as  to  make  the  leaves  appear  triplinerved.  Flowers 
dioicous,  pedicellate,  in  sessile  or  nearly  sessile  lateral  clusters,  surround- 
ed by  deciduous  bracts  which  are  imbricate  in  bud.  Perianth -segments 
Qsnally  4.  Stamens  of  the  male  flower  usually  4  in  the  outer,  and  2  in  the 
imier  circle,  all  perfect,  anthers  4-celled,  introrse,  the  lower  pair  of  anther- 
cells  often  laterid ;  a  pair  of  glands  at  the  base  of  each  of  the  two  inner 
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stamens ;  no  staminodes.  (Sometimes  3  stamens  in  the  inner  ciide,  2  of 
wMch  have  single  glands  only.)  No  stamens  in  the  female  flower. 
Berry  supported  by  the  persistent  base  of  perianth. 

Leaves  often  wborled,  6-12  in.  long,  triplinerved  .        .    1.  Z.  Umugkumk 
Leaves  alternate,  4-6  in.  long,  penniveined    .  .    2.  £.  teylamiea. 

1.  L.  lanuginosa,  Nees;  DC.  Prodr.  xy.  L  221. — Syn.  Tetratdhera 
lanuginosa,  WalL     Vem.  Kdlban,  Pb. ;  Kokra,  N.W.P. 

A  middle-sized,  evergreen  tree,  with  large  leaf-buds,  enclosed  by  imbri- 
cate, soft-pubescent  scales.  Leaves  often  glabrous,  coriaceous,  lanceolate, 
acuminate,  6-12  in.  long,  narrowed  into  petiole  1  in.  long,  midrib  divided 
some  distance  (^  in.)  above  the  base  into  3  main  nerves,  the  middle 
nerve  penniveined  in  the  upper  half  of  the  lea£  Mowers  on  hairy  pedi- 
cels \  in.  long,  in  dense  sessile  lateral  dusters.  Perianth  campani]Jate, 
villous  outside ;  segments  ovate,  acute.  Glands  of  interior  anthers  stipi- 
tate.     Berry  oblong,  acute  at  both  ends,  |  in.  long. 

Outer  Himalaya,  Kamaon,  Nepal,  Sikkim,  ascending  to  6000  ft,  veiy  spar- 
ingly north  to  the  Indus  (J.L.S.)    fl.  June. 

2.  L.  seylaaica,  Nees ;  Benth.  fl.  Austr.  v.  307  ;  Wight  Ic.  t  132,  t 
1844. — Syn.  L.  eonsimilis,  Nees;  DC.  Prodr.  xv.  L  223;  alsoL.  foliofa^ 
Nees,  and  L,  umbrosa,  Nees.  Vem.  Chtmdi,  shalanglUf  rauU,  'chUoiu^ 
eharkha,  Pb. ;  Kanwal{a),  tithora,  saray  jJiaiela,  chvraray  chvrchvray 
N.W.P. 

A  middle-sized  evergreen  tree,  glabrous,  only  leaf-buds  and  pedicels 
pubescent  Leaves  alternate,  thinly  coriaceous,  pale  beneath,  4-6  in. 
long,  on  petiole  |  in.  long,  lanceolate,  penniveined,  but  the  lowest  pair 
often  more  prominent  than  the  others.  Flowers  yeUowish-white,  pedi- 
cellate, in  dense  sessile  lateral  6-12-flowered  dusters.  Perianth  funnel- 
shaped,  segments  oblong,  obtuse,  ciliate,  pedicels  and  outside  of  perianth 
pubescent,  rarely  glabrou&  Glands  of  interior  anthers  sessile.  Beny 
subglobose,  \  in.  diam.,  on  slender  pedicels  \  in.  long.  I  follow  Bentham 
in  identifying  the  North  Indian  form  with  tne  tropical,  L,  zeylanica  and 
folioaa.  The  only  difference  that  I  can  trace  is,  that  L,  consimUis  has 
always  penniveined  leaves,  hairy  pedicels,  obtuse  perianth-segments,  and 
subglobose  berries  on  slender  pedicels ;  whereas  in  the  tropi<»l  form  the 
leaves  are  generally  triplinerved,  the  pedicels  are  sometimes  glabrous,  the 
perianth  -  segments  often  acute,  and  the  fruit  is  occasionally  ovoid  on 
thick  pedicels.  Farther  examination  of  the  trees  on  the  spot  is  needed 
to  decide  whether  there  are  two  or  several  spedes,  and  how  they  should 
be  defined.  Boxburgh's  Lauras  involucrata  (top  of  the  mountains,  Coro- 
mandel  coast),  Cor.  PL  t.  187,  is  doubtless  intended  for  this  plant,  but 
the  figure  and  the  description  have  dusters  of  4-5  flowers  only. 

Z.  consimUis  grows  in  the  Himalaya,  generally  in  shady  forests  between  2000 
and  8000  ft  from  the  Chenab  to  Nepta,  inland  as  far  as  Serahn  and  Poinds 
in  BuBsahir  (Sept  1864,  D.B.)    FL  March-May ;  fr.  Sept-Oct    Attains  90-85 
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ft,  and  a  girth  of  3-4  ft    Oil  is  extracted  from  the  fruit,  which  ib  lued  for 
bunuBg. 

Z.  zeylamca  grows  in  Ceylon  (to  6000  ft),  on  the  Western  Ghats,  the  Nil- 
sirifl,  and  oUier  mountains  of  South  India,  in  Hong  Kong,  and  in  Queens- 
jsnd.   Z.  folioia  and  umbraaat  which  I  cannot  distinfi^msh  nom  Z.  uj/laniea, 

Ein  EaBt  Bengd,  South  India,  Burma,  and  the  Malayan  peninsula.  Wood 
reddish-brown,  compact,  even-grained,  not  heavy.  Laurus  involucrata 
much  the  appearance  of  Z.  Gomphoray  every  part  of  it  smells  stronsly  of 
camphor,  the  roots  and  berries  exceedingly  so,  and  are  very  acrid,  the  fresh  Dark, 
weir  bnused  and  mixed  with  pepper,  is  by  the  hill  people  employed  to  cure 
womids.  The  leaves  are  triplinerved,  and  when  they  first  appear,  they  are 
coToed  with  a  most  beautiful  soft  satin-like,  yellowish  silver  down"  (Koxb. 
Cor.  PL  il  p.  46). 

7.  DAPHNIBIUM,  Nees. 

Trees  or  shrahs  with  alternate  palminerved  or  penniveined  leaves. 
Floweis  dioicoufl,  pedicellate,  in  sessile  oi  nearly  sessile  lateral  clusters, 
suiioonded  by  deciduouB  bracts,  which  are  imbricate  in  bud.  Perianth- 
segments  usually  6.  Stamens  of  the  male  flowers  usually  6  in  the  outer, 
and  3  in  the  inner  circle,  aU  perfect ;  anthers  2-celled,  introrse,  a  pair  of 
glands  at  the  base  of  each  of  the  3  inner  stamens,  no  staminodes.  Berry 
sapported  by  the  persiBtent  base  of  perianth. 

Leaves  glabrons,  with  8  main  nerves  from  the  base         .    1.  D.  pulch^rrvmum. 
LesTaa  tomentose  beneath,  penniveined  .  .    2.  i>.  hifarium. 

1.  D.  polcherrimimi,  Nees ;  DC.  Prodr.  xv.  L  229. — Syn.  Tetranthera 
pulchenima,  WalL    Vem.  Dadia,  N.W.P. 

An  eveigreen  tree,  wholly  glabrous,  except  the  inflorescence.  Leaves 
thinly  coriaceous,  pale  beneaOi,  lanceolate,  long-acuminate,  apex  linear, 
1  in.  long,  with  3  prominent  main  basal  nerves,  blade  4-6  in.,  petiole  ^ 
in.  long.  Floweis  yellow,  on  short'pedicels,  numerous,  in  axillary  sessile 
dusters,  perianth  and  pedicels  hairy.  Berry  ovoid,  ^  in.  long,  on  pedicels 
i  in.  long. 

Eamaon,  Nepal,  Sikkim,  between  4000  and  9000  ft.  Kasia  hills.  FL  March, 
Apiil ;  fr.  June-July. 

2.  D.  Ufarinm,  Nees ;  L  c  231.— Syn.  Tetranthera  bifaria,  WalL 

An  evergreen  shrub  or  tree ;  buds,  under  side  of  leaves  and  inflorescence 
rasty-tomentosa  Leaves  coriaceous,  glabrous  and  shining  above,  rusty- 
tomentose  beneath,  elliptic- oblong,  2-4  in.  long,  penniveined,  petioles 
short  Flowers  on  short  haiiy  pediceLs,  numerous,  in  axiUary  sessile 
dnsteis.  Berries  subglobose,  ^  in.  diam.,  supported  by  the  flat,  broad 
pendstent  base  of  the  perianth,  on  short  stalks. 

Eamaon,  ascending  to  5000  ft.    Nepal,  East  Bengal   Hong  Kong.   Fl.  March. 

Closely  allied  to  Daphnidmm  are :  1.  Apenda  Ntedawiy  Blume ;  DC. 
l^rodr.  XV.  i.  241,  a  tree  with  ovate  or  ovate-hmceolate  leaves,  perianth  4-6-fld, 
with  very  aromatic  beories  as  large  as  a  pepper-corn.    Nepal,  Sikkim,  to  8000 
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ft.,  Burma,  on  the  higher  mountains  between  the  Sitang  and  Salween,  and  the 
Thoungyeen  and  Houndrow  rivers.  In  Burma  it  is  called  Karawayheru  2. 
Laurus  nobUis,  Linn. — Svfeet  Bay  or  Laurel — Ghar,  Arab.,  well  known  on  ac- 
count of  its  aromatic  leaves,  is  a  email  slow-growing  eveigreen  tree,  indi^novB 
in  the  Mediterranean  refi^ion.  Hardy  in  England.  Differs  from  Dapkmditm 
by  a  4-cleft  perianth  ana  12  fertile  stamens.  A  greenish  coloured  fat  is  ex- 
pressed from  the  seeds. 

Order  LXIU.   THTMELAGE^. 

Shrubs  small  trees  or  wiry  herbs  with  tenaciouB  bark,  and  alternate 
or  opposite,  entire,  exstipulate  leaves.  Flowers  usually  bisexual,  regular. 
Perisuith  gamophyllous,  hypocrateriform  or  funnel-shaped ;  lobes  4^  im- 
bricate ;  throat  with  or  without  scales.  Stamens  usually  as  many  or  twice 
as  many  as  perianth-segments,  inserted  in  the  throat  or  tube.  Ovary  free, 
1 -celled  (in  Thymelacei»  proper),  with  a  solitary  pendulous  ovule ;  style 
simple  or  0,  stigma  capitate.  Fruit  indehiscent,  a  nut  or  drupac6aD& 
Seed  usually  exadbuminous ;  embryo  straight  with  a  superior  radide^— 
Koyle  IlL  321. 

Leaves  evergreen,  coriaceoas ;  perianth  not  splitting  laterally         1.  Daphkb. 
Leaves  decidaona,  submembranous ;  perianth  splitting  later- 
ally as  tiie  fruit  enlarges 2.  WlKin'R(BXU. 

1.  DAPHNE,  Linn. 

Shrubs  with  alternate,  mostly  evergreen  leaves.  Flowers  bisexual, 
generally  in  terminal  heads.  Perianth  coloured,  tubular  or  fimnel- 
shaped,  limb  of  4  equal  spreading  segments,  without  scales.  Anthers  on 
short  filaments  inserted  in  two  rows  of  4  each,  those  of  the  upper  series 
opposite  to  the  perianth-segments,  those  of  the  lower  alternate  with  thenL 
Stigma  capitate,  subsessile.  Fruit  fleshy  or  coriaceous,  remaining  en- 
closed untU  near  maturity  in  the  inflated  perianth-tube.  Testa  tiiifik, 
crustaceous. 

Flower-heads  without  bracts ;  leaves  1-2  in.  long   .  1.  />.  muenmtUa. 

Flower-heads  with  numerous  bracts ;  leaves  8-5  in.  long  .        2.  2>.  papyraoan. 

D,  La/ureola,  Linn. ;  Hook.  Stud.  FL  322 — Spurge  Laurel — ^with  poisonou 
berries,  West  Europe,  North  Africa,  West  Asia,  has  greenish  flowers  in  short 
lateral  racemes.  A  Mezerewm^  Linn. ;  Hook.  Stud.  Pi.  322,  is  deciduoua,  the 
pink  flowers  in  lateral  clusters  before  the  leaves.  North-East  Europe.  Sibem. 
The  bark  is  used  as  a  vesicant. 

1.  D.  mncronata,  Royle  HI.  t  81. — Vem.  Laghune,  Afg. ;  KvBal, 
kantkariy  gandalun,  gandlena^  channi  niggiy  shalangri^  zhtkaky  zosho,  n^tii^y 
maahur,  siodna,  jikri,  dona,  kdgsari,  sind,  kdnsian,  kdnsai,  somi,  Ph ; 
Fech,  SindL 

A  tall  shrub,  branchlets  and  young  leaves  soft- pubescent  Lea^^ 
coriaceous,  lanceolate  oblanceolate  or  Imeaivlanceolate,  1-2  in.  long,  sob- 
sessile,  midrib  prominent,  terminating  in  a  short  sharp  mucro  with  indis- 
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tmct  reticulate  yeins.  Floweis  white,  with  a  pink  tinge,  slightly  scented, 
subeessile,  in  tenninal  heads  of  3-9  fl.,  without  biacts,  or  wi^  a  few  small 
earlj  deciduous  biaots.  Perianth-tube  ^  in.  long,  outside  densely  giey* 
tomentose,  segments  acute,  ovate  or  lanceolate,  half  or  three-fourths  of 
the  length  of  tube,  tube  glabrous  inside  and  marked  with  8  longitudinal 
neires,  4  terminating  in  tiie  tips  of  segments.  Stamens  inserted  on  the 
longitudinal  nerves,  those  of  the  lower  series  in  the  upper  half  of  the 
tube.    Fruit  when  ripe  orange  or  scarlet. 

Eastern  flanks  of  Snlima^  range  between  3000  and  7000  ft.  Common  in 
the  Himalaya  between  2300  and  9000  ft.  Also  found  in  the  inner  more 
aiid  valleys  of  tke  North- West  Himalaya.  FL  Sept.,  Oct. ;  fr.  May,  June 
("blooms  May -July,  at  times  Oct.,  the  fruit  usually  ripening  June  -  Oct.*' —> 
Stewart),  llie  inflorescence  is  sometimes  abnormally  enlarged  and  trans- 
formed into  angular  subglobose  lumps.  Attains  7-8  ft,  bark  shining,  dark 
grey  or  reddish  brown,  rugose  and  irr^ularly  undulate.  Wood  white,  mottled 
with  wavy  lines,  soft,  used  in  Chamba  to  make  charcoal  for  gunpowder.  Bark 
and  leaves  are  used  in  native  medicine,  the  berries  are  eaten,  but  are  said  to 
cause  nausea  and  vomiting.    Od  the  Sutlej  a  spirit  is  distilled  from  them. 

D.  Cachefnireana,  Meisner  in  DO.  Prodr.  ziv.  636,  from  the  Pirpanjal,  is 
described  with  wholly  glabrous  leaves  and  axillary  short-pedunculate  flower- 
heads.    I  have  not  seen  specimens  corresponding  to  the  description. 

/).  acuminata^  Boiss.  et  Hohenacker;  DO.  Prodr.  636,  from  Kurdistan, 
Persia,  Afghanistan,  Behichistan,  has  lonser  pedunculate  flowers  and  short  ob- 
tnae  segments  of  perianth.  There  are,  however,  specimens  from  Afghanistan 
intermraiate  between  this  species  and  D.  mucrancUa,  and  the  question  arises 
whether  these  species  shoula  not  be  united. 

/).  (decides,  Schreber ;  as  described  by  Meisner  in  DO.  Prodr.  xiv.  633,  is 
cloeelv  allied  to  the  Himalayan  plant,  which  he  partly  refers  to  it.  All 
Himalayan  specimens,  however,  botn  from  the  inner  and  outer  ranges,  belong 
to  one  species.  Dr  Stewart  proposed  to  unite  under  />.  oleoides  the  Hima- 
hijan,  West  Asiatic,  and  Mediterranean  forms,  including  />.  cuMmiriala,  huxi- 
ffiia,  coUina,  and  sericea^  and  this  view  will  probably  be  confirmed  by  far- 
ther researches*  of  botanists  who  may  be  fortunate  enough  to  study  these 
shrahs  in  the  Mediterranean  region,  Western  Asia,  and  India.  At  pre- 
sent it  seems  preferable  briefly  to  state  the  slight  and  variable  characters  by 
which  these  European  and  West  Asiatic  forms  are  supposed  to  be  distin- 
gmshed: — 

1.  D.  oleoidtSf  var.  brachvloba,  Meisner,  a  small  depressed  shrub.  Leaves 
crowded  at  the  ends  of  branches,  glabrate,  acute.  Heads  of  2-6  white  fl.,  tinged 
with  mnk«  Segments  of  perianth  ovate,  acute,  shorter  than  half  the  tube.  FL 
Hay,  June.     Western  Asia. 

&  J),  oUoideSy  ysx,  jamiinecu  Meisner — Syn.  D.jasmineay  Sibth.  Fl.  Oreeca, 
1 358 ;  />.  glandulomf  B;eichenb.  FL  Qerm.  t.  663.  Same  as  preceding,  but  seg- 
ments of  perianth  acute,  lanceolate,  nearly  as  long  as  or  longer  than  half  the 
tube.    South  Europe. 

3.  i>.  buxtfblia,  V  ahl ;  DO.  Prodr.  634.  Leaves  pubescent,  segments  of  peri- 
anth subobtuse,  shorter  than  half  the  tube.    Western  Asia. 

4.  I>.  coUina,  Smith  ;  Sibth.  FL  Orseca,  t  369  ;  Reichenb.  Fl.  Oerm.  t  664. 
Leaves  hairy  beneath.  FL  larce,  pink  or  purple,  segments  of  perianth  ovate, 
obtuse.    South  Europe,  Asia  Minor.    Hardy  in  England. 

6.  D.  gericeay  Vahl ;  DO.  Prodr.  xiv.  636.  Leaves  oblanceolate,  obtuse,  pu- 
bescent beneath,  flowers  numerous  in  bracteate  heads,  s^|;ments  of  perianth 
obtuse,  shorter  than  one-third  the  tube.    Greece,  Western  Asia. 

2  B 
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2.  D.  papynM^ea,  WalL  ;  Jacq.  Yoy.  Bot.  t  148. — Syn.  D.  txamabina, 
Wall. ;  Z>.  odora,  Don  Prodr.  FL  Nep.  68  (not  Thunb.)  Vem.  Niggi, 
mahadeo  kaphtU  (God's  Flower),  Pb. ;  Set  hanimif  satpurOf  N.W.P. 

A  tcJl  shrub,  branches  often  bi-  and  tri-furcate,  youngest  biancblets 
slighUy  pubescent.  Leaves  subcoriaceous,  approzimate  near  ends  of 
branches,  glabrous,  lanceolate,  3-5  in.  long,  narrowed  into  a  short,  mar- 
ginate  petiole,  midrib  prominent,  lateral  nerves  numerous,  indistmct 
Flowers  scented,  white  yellowish  or  purple,  sessile,  in  terminal  heads  of 
6-12  fl.,  surrounded  by  numerous  oblong  or  lanceolate  bracts.  Perianth- 
tube  ^  in.  long,  pubescent  outside,  segments  ovate,  acute,  less  than  half 
the  length  of  tube.  Stamens  of  the  lower  series  inserted  in  the  middle  of 
the  tuba     Fruit  ovoid,  succulent,  red  or  orange  when  ripe. 

Himalaya  between  3000  and  9000  ft.,  from  near  the  Indus  to  Bhutan.  Easia 
hills.  FL  March-April,  also  in  autumn.  Attains  7-8  ft,  bark  ash-oolonred, 
smooth,  smells  impleasantly  when  bruised.  In  Nepal  and  Eamaon,  paper  is 
made  of  the  inner  nbrous  liark,  which  is  boiled  with  wood-ashes,  washed,  and 
beaten  to  pulp  on  a  stone,  and  spread  on  frames  made  of  bamboo  matting. 
Daphne  paper  is  very  strong  and  tough,  does  not  crack  or  break,  vezy  duiabl^ 
is  not  eaten  by  insects,  and  used  for  important  records.  There  is  a  tradition  in 
Nepal  that  the  art  of  making  paper  was  introduced  from  CHiina  abont  500-600 
years  ago.  Indian  Daphne  paper  much  resembles  some  kinds  of  Chinese  paper. 
The  flowers  are  offered  up  m  Hindu  temples. 

J),  odorch  Thunb. ;  Japan,  is  similar,  but  has  more  coriaceous  leaves  and  a 
glabrous  perianth. 

2.  WIKSTBCBMIAy  EndL 

Trees  or  shrubs  with  opposite  or  alternate,  submembranous,  deddnoos 
leaves.  Style  terminal,  short ;  stigma  capitate.  Berry  at  first  included 
in  the  perianth,  which  splits  open  laterally,  and  ultimately  fallB  ofL 

1.  W.  virgata,  Meisner ;  DO.  Prodr.  xiv.  547.— Syn.  W.  caneatm, 
Meisner ;  W.  salicifolta^  J)^  in  Jacq.  Voy.  Bot  t.  149 ;  Daphne  aerieen, 
Don  Prodr.  Fl.  Nep.  69 ;  D.  canescens^  Wall. ;  D.  virgata,  WalL  Vem. 
Bhat  nigffiy  thildk,  Pb. ;  ChanUia,  Kamaon. 

A  small  shrub,  with  slender  branches,  pubescent  with  long  soft  haii& 
Leaves  subopposite  and  alternate,  lanceolate-oblong,  about  2  in.  long,  on 
short  petioles.  Flowers  white,  subsessile,  in  many-flowered  heads  or 
spikes,  which  are  arranged  in  terminal  panicles.  Perianth-tube  slender, 
pubescent  outside  with  soft  silky  hairs,  many  times  longer  than  the  ovate- 
oblong,  obtuse  segments.     Ovary  hairy. 

Himalaya,  in  the  Panjab  to  near  the  Indus,  between  5000-7000  ft  Comimm 
in  Eamaon  and  Nepal.  Kasia  hills,  Ceylon.  Fl.  June-Aug.  Paper  (inferior) 
and  rope  are  made  from  the  bark  in  Kamaon. 

Ed^eworthia  Gardneri,  Meianeiv— Syn.  Daphne  Gardneri,  WalL,  w  a  lai^ 
shrub  with  herbaceous  lanceolate  leaves,  and  lais[e,  dense,  subgloboee  flower- 
heads,  U  in.  diam.  Ovary  with  a  dense  tuft  of  stiff  hair%  style  long,  filifonn. 
Nepal,  Sikkim. 
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Laaetta  UnUanct^  Lamarck ;  Bot  Mag.  t.  4502,  the  Jamaica  Ixux^Barky  is  a 
midiue^sized  tree,  with  ovate  leaves  and  white  flowers  in  loose  terminal  spikes. 
The  inner  bark  consists  of  nimieroos  distinct  (annual)  layers  of  finely  reticulate 
fibre,  made  into  ropes,  wbipe,  paper,  lace,  and  all  kinds  of  wearing  apparel. 

Under  this  Order  is  generally  classed  AquUaria  Agallacha,  Rozb.  FL  Ind.  ii. 
422,  and  Trans.  Linn.  Hoc.  xxi.  199  ;  Hook.  Ic.  t.  6  ;  Boyle  111.  p.  171,  t  36,  a 
laige  tree,  with  alternate  leaves  and  decandrous,  bisexual  flowers,  the  stamens 
alternating  with  short  scales  placed  in  the  mouth  of  the  perianth,  which  yields 
a  great  portion  of  the  ioxxiowA  Aloes  or  Eagle^uoood,  used  as  incense  and  to  make 
ornaments  and  rosary  beads.    Mountains  east  of  Bengal 

Obdeb  LXIY.  ELiBAGNEiB. 

Trees  or  shmbe,  more  or  less  lepidote,  with  alternate  exstipulate  en- 
tire leaves.  Flowers  usually  hermaphrodite,  or  unisexual  in  Hippophae, 
regular.  Perianth  inferior,  gamophyllous,  tubular,  with  a  4-lobed  limb, 
Talvate  in  SBstiyation,  or  dimorphic  in  HippqpJiae  (of  male  fi.  diphyllous, 
of  female  fl.  tubular).  Stamens  usually  4,  epiphyllous,  alternate  with 
the  perianth  -  lobes ;  4,  with  subsessile  anthers,  between  the  2  perianth 
leaves  in  HippophaJe.  Ovary  free,  1 -celled,  with  a  solitary  erect  ovule, 
closely  invested  by  the  persistent  accrescent  base  of  the  perianth-tube ; 
style  simple,  laterally  stigmatosa  Fruit  indehiscent,  enclosed  within 
the  at  length  succulent  perianth-base ;  albumen  thin ;  radicle  inferior. — 
%le  HL  322. 

FIowersTiniBeznalydioicoiis;  perianth  of  male  fl.  2-leaved  1.  Hipfophab. 

Flowen  bisexual ;  perianth  tabular,  4-cleft    ....      2.  Elibaqiius. 

1.  HIPPOPHAF,,  Linn. 

Shrubs  or  small  trees,  often  spinescent,  with  alternate  narrow  leaves  and 
precocious  flowers.  Male  flowers  sessile,  in  the  axil  of  deciduous  bracts. 
Perianth  of  2  opposite  round  or  oblong  leaves.  Stamens  4.  Female 
flowers  axiUaTy,  solitary,  pedicellate.  Perianth  tubular,  minutely  bifid  at 
the  mouth. 

Under  side  of  leaves  white,  velvety,  with  a  dense  tomentmn  of 

short  stellate  hairs 1.  ^.  salicifolia. 

Under  side  of  leaves  densely  clothed  with  white  or  mat-coloured 

stellate  scales 2.  JJ.  rhamnoides. 

1.  H.  Balieifolia,  Don  Prodr.  Fl.  Nep.  68.— Syn.  H.  conferta,  Wall. 
Vern.  Ashuk,  Nepal ;  Siirch,  Bassahir. 

A  large  shrub,  with  scattered  lateral  thorns,  the  ends  of  main  branches 
often  thorny.  Leaves  membranous,  2-3  in.  long,  linear-lanceolate,  narrowed 
into  a  short  petiole,  edges  revolute,  green  and  glabrate  above  (pubescent 
while  young),  white  velvety  beneath,  with  dense  soft  tomentum  of  short 
BteUate  hairs ;  branchlets,  petiole  and  midrib  clothed  beneath  with  circular, 
irregularly  indented  rust-coloured  scales,  a  few  ferruginous  scales  occasion- 
ally on  the  under  side  of  leaves.  Fruit  fleshy ;  seed  dark  brown,  shining, 
compressed,  ovate  or  obovate,  J  in.  long,  with  a  deep  longitudinal  furrow 
on  one  and  a  shallow  furrow  on  the  other  face. 
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Outerand  middle  Himalaya.  Sutlej  yallev  up  to  Chini  Baspa  valley  (Shoang, 
Sangla).  5000  to  10,000  ft.  Kamaon,  Nepal,  Sikkim  (7000-10,000  ft)  Probab^ 
also  on  the  Bias  river,  and  in  the  lower  Chenab  and  Jhelam  valley.  FL  June, 
July ;  fir.  Sept.,  Oct    Attains  20  ft    Hardy  in  England. 

2.  H.  rhamnoides,  Linn. ;  Hook.  Stud.  Fl.  323.— Syn.  H.  tihetcma, 
Schlechtendal  in  linnsea,  xzxiL  296.  Yarn.  TsarapPf  tsarma^  Uocr- 
mang,  drmay  tsuk,  tamt,  nxechak^  U&rkar^  Ladak,  Piti,  and  LahouL 
Regarding  the  following  names  it  is  uncertain  whether  they  relate  to  this 
or  to  the  preceding  species :  KvXa  Ins^  hdntphunt^  amb,  kanda^  mUeeh, 
Pb. ;  Dhur  ckuk,  tdrwd^  ehuJc,  chwma,  N.W.P. 

A  large  thorny  shrub,  sometimes  a  small  tree.  Leaves  subconaceoiu; 
^2  in.  long,  linear-lanceolate  or  oblanceolate,  narrowed  into  short  petiole, 
edges  flat  or  revolute,  branchlets  and  under  side  of  leaves  densely  clotlied 
with  sUvery  or  mst-coloured  circular,  irregularly  indented  scales,  bat  not 
pubescent  ]  upper  side  of  leaves  with  a  few  scales  when  young,  glabrous 
and  dull  green  afterwards.  Fruit  fleshy,  orange  or  bright  bouAsX  when 
ripe,  seed  dark  brown,  nearly  black,  shining,  obovoid,  slightly  comprBSsed, 
less  than  \  in.  long,  with  a  deep  longitudinal  furrow  on  one  and  a  slightly 
depressed  line  on  the  other  side.  The  specimens  from  the  inner  Himalaya, 
Tibet,  Afghanistan,  and  Central  Asia  are  silvery,  whereas  the  European 
shrub  has  often  ferruginous,  mixed  with  silvery  scales,  and  this  chaiactet 
does  not  furnish  any  distinction  between  H,  tihetana  and  rhamnoides. 
In  the  seeds  I  can  discover  no  difierence. 

Afghanistan.  Inner  arid  tract  of  the  N.W.  Himalaya,  chiefly  in  the  moist  gra- 
velly 8tream-bedB  (Lahoul,  Ladak,  Piti,  upper  Eunawar,  inner  Kamaon,  Tibet), 
between  7000  and  12,000  ft,  found  as  high  as  15,000  ft  at  Darma  Tankti  in 
Tibet  (R.  Strachey  and  Winterbottom).  Bevond  India,  in  Central  Asia,  and 
in  Europe,  where  it  is  abundant  in  the  shingly  and  gravelly  valleys  of  the  Alpa 
and  Apennines,  along  the  Rhine  (as  far  as  Strasourg),  and  on  other  n^en 
descending  from  these  mountains,  and  common  in  many  places  on  the  coast  of 
the  Mediterranean,  the  Atlantic,  the  Oerman  Ocean,  and  the  Baltic  Cultivated 
for  ornament  in  Earo^,  and  (as  a  fruit-tree)  at  EiibuL  Fl.  and  fr.  May-Nor. 
The  geographical  limits  of  these  two  species  demand  farther  inquiry  on  the 
spot.  In  the  upper  Satlej  valley  Dr  Stewart  and  I  collected  specimens  (in  1864) 
of  H,  salici/olia  as  far  up  as  (jhini,  and  of  rhamnoides  as  low  down  as  Biba, 
below  the  mouth  of  the  Tidong  river,  and  the  specimens  collected  in  the  aiid 
r^on  of  the  upper  Sutlej,  Chenab  and  Indus  vallevs,  and  on  their  tributaries, 
all  belong  to  Ii,  rham-noides,  Dr  Stewart  r^»rdea  both  as  one  species,  and  it 
remains  tor  future  observers  to  determine  whe&er  there  are  intermediate  fonns, 
and  whether  (which  is  quite  possible)  H,  salicifolia  ia  identical  with  the  Euro- 
pean and  Central  Asiatic  plant,  modified  by  the  influence  of  a  moister  dimate, 
and  less  severe  cold  in  winter.  I  do  not  attach  much  value  to  the  difierent  shapeB 
of  the  seeds,  discussed  in  detail  by  Schlechtendal  (1.  c.  295),  for  I  And  that  theie 
is  considerable  variation  in  this  respect ;  but  the  stellate  hairs  (with  6-9  distinct 
arms)  of  salidfolid,  are  comnletely  diflerent  from  the  flat  circular,  irregnl^y 
indented  scales  of  rhamnoiaeSf  composed  of  numerous  elongated  ccols  radiatii^ 
from  a  dark  centre.  It  should,  however,  be  borne  in  mind,  that  scales  and  stel- 
late hairs  differ  in  degree  only  ;  and  it  will  be  an  interesting  inquiry  to  trace 
intermediate  stages,  if  there  are  any,  and  to  indicate  the  connection  of  the  stnic- 
ture  of  this  fine  tomentum  with  the  difference  in  the  climatic  conditions.  At 
present  I  had  no  alternative  but  to  keep  the  two  forms  apart  as  distinct  speciea. 
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GregaiiouiB,  on  diy  ground  a  low  prostrate  ahrub,  in  moist  places  a  small 
tree  20  ft  high,  with  stiff  thoniy  branches,  trunk  sometimes  5-6  ft.  girth, 
often  forming  dense  thickets,  extending  continuously  for  miles,  and  nearly 
impervious,  except  along  certain  beaten  tracts  (T.  Thomson,  West  Himalaya, 
195).  The  roots  of  the  European  shrub  are  long  spreading,  with  numerous 
root4hoot8  (drageons),  and  the  shrub  is  ver^  useful  in  the  French  Alps  in 
fixing  the  loose  gravel  and  rubble  of  mountain  torrents  and  stream-beds.  The 
bark  is  described  bv  Stewart  as  follows — the  description  probably  refers  to  the 
Tibetan  plant :  ^  The  older  bark  gets  reddish  brown,  and  remams  for  a  time 
pretty  smooth,  that  of  the  trunk  is  3  lines  thick,  inner  substance  brownish  black 
with  white  dots,  externally  very  dark,  almost  black-edged,  white  occasionally 
showing  through  long  deep,  very  irreffular,  vertical  and  wallow  short  transverse 
furrows,  which  divide  it  into  tesselat^  plates,  the  surface  of  which  is  smoothish, 
somewhat  shining,  but  undulated,  brownish  grev,  the  base  being  brown,  with 
white  elevated  specks,  circular  and  transverse-oblong  to  6  in.  long.  The  bark 
has  from  a  little  distance  some  general  resemblance  to  that  of  Acacia  modesta,^* 
The  wood  of  the  European  shrub  is  yellowish  brown,  and  has  distinctly-marked 
annual  rings,  the  inner  or  spring  wood  of  each  ring  being  porous,  and  mainly 
composed  of  numerous  moderat^sized  vessels,  the  outer  or  autumn  wood  being 
more  compact  with  fewer  pores,  medullary  rays  numerous,  very  fine.  It  \&  used 
for  fuel  and  charcoal.  The  thorny  branches  are  used  for  piled-up  hedges,  and  the 
shrub  is  invaluable  in  the  dry  treeless  tracts  of  the  inner  Himalava.  In  Lahoul 
the  thickets  of  Hippophcii^  are  '*  so  valued  as  to  be  considered  village  j^ropert^  " 
(Gl^hom,  Panjab  Forests,  151).  The  fruit  is  intensely  acid,  but  boiled  with 
sugar  it  forms  a  palatable  and  wholesome  preserve  (H.O.)  In  Kunawar  it  is 
made  into  a  condiment  {Chatnt), 

2.  EUBAQNUS,  Linn. 

Trees  or  shrubs,  occasionally  spinescent,  with  alternate  entire  leaves, 
densely  lepidote  at  least  on  the  under  surface.  Flowers  heimaphrodite  or 
unisexual  by  abortion,  regular,  pedicellate  in  axillary  fieuscicles.  Perianth 
tubular  or  dilatated  above,  with  a  spreading  4-valved  limb,  base  of  the 
tube  closely  constricted  around  the  ovaiy  ;  limb  at  length  deciduous,  cir- 
cmnsciss  immediately  above  the  ovary.  Stamens  4,  epiphyllous,  alternate 
with  the  perianth  lobes.  Fruit  enclosed  in  the  succulent  persistent  and 
accrescent  base  of  the  perianth,  with  a  bony  or  coriaceous  kernel. 

Kernel  thick,  osseoas  ;  a  decidaous  tree 1.  J7.  hortensis. 

Kernel  thin,  coriaceous,  inside  clothed  with  a  dense  felt  of 
white  hairs. 
Free  part  of  perianth  campanulate,  not  more  than  twice  the 
length  of  segments  ;  fruit  1-14  ^'  1<>aS  >  <^  evergreen 

shrub 2,  E,  laHfolia, 

Free  part  of  perianth  tabular,  more  than  twice  the  length  of 

segments  ;  fruit  J  in.  long  ;  a  deciduous  shrub      .  8.  J7.  utnbelUUa. 

1.  E.  hortensis,  M.  Bieberstein.  —  Syn.  E,  anguatifolia  and  E. 
orienialis,  linn,  (partly);  Sibth.  FL  Grsca,  t  152 ;  Eeichenb.  Ic.  FL 
Germ.  t.  549  ;  Bot.  Reg.  t.  1156.  E.  Moorcroftiiy  WalL  Pers.  Zin 
zeid,  Yem.  Sanfit,  eanjata^  Afg. ;  Sirring,  drahing^  Tibet  \  Shiulik, 
N.W.P. 

A  middle-sized  tree  with  silvery  grey  foliage  and  branchlets ;  branches 
shining,  reddish  -  brown.      Leaves  ovate-  or  oblong  -  lanceolate,  obtuse, 
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blade  1-3  in.,  petiole  \  in.  long,  under  side,  as  well  as  petioles  and  bianch- 
lets,  covered  continuously  by  silvery  circular  scales,  composed  of  radiatiiig 
cells,  upper  side  dull  green  with  copious  scattered  scales,  midrib  promi- 
nent beneath,  main  lateral  nerves  4-6  pair,  indistinct  Flowers  yellow, 
fragrant,  axillary,  pedicellate,  1-3  together.  Perianth  silvery  outside,  gla- 
brous and  yellow  inside,  the  upper  free  portion  campanulate,  4-dentate. 
Fruit  axillaiy,  solitary,  ovoid-oblong,  red  when  ripe,  f  in.,  stalk  ^  in.  long, 
kernel  oblong,  with  a  thick  osseous  shelL     Seed  oily. 

IndigeuouB  in  Central  Asia,  Syria,  Macedonia  and  Greece.  Cultivated  in^e 
Mediterranean  region.  Afghanistan,  Beluchistan,  Yarkand,  and  in  Tibet,  between 
7000  and  10,600  ft.  ^altis,  near  Leh,  Nubra).  Thomson,  L  c  243,  describes  the 
Moeagntu  (and  Apncot^  growing  in  places  in  Baltistan  where  ''no  coltiTation 
could  ever  nave  existed,  but  adds  that "  they  were  too  few  in  number  to  be  really 
regarded  as  indigenous."  Is  this  tree  ever  cultivated  in  the  Panjab  Hunalajra 
under  the  name  of  Ghewiin  f  FL  (in  Tibet)  May-July ;  fr.  Aug.  The  tree  u 
deciduous,  but  the  withered  leaves  remain  attached  to  the  tree  instead  of  falling 
off  at  the  end  of  autumn.  Attains  25  ft,  with  an  erect,  straight  trunk,  5-6  ft 
girth,  and  a  rounded,  dose  handsome  crown.  Bark  thick,  fibrous,  smooth,  light 
crey,  between  deep  longitudinal,  ragged,  dark-brown  furrows.  Sapwood  narrow, 
nei^wood  dark  brown,  porous  and  soft,  medullary  rays  numerous,  used  forfdeL 
A  transparent  brown  and  white  gum,  similar  to  gum-arabic,  exudes  from  wounds 
in  the  haxk  (BeluchiBtan,  Stocks).  The  tree  is  nudidy  cultivated  on  account  of 
its  fruit,  which  is  acid  (sweetish  acid  and  mealy  when  ripe  in  Greece)  and  eat- 
able. A  spirit  is  distilled  from  it  in  Yarkand,  and  Moorcroft  states  that  the 
aimual  yield  of  a  tree  is  often  16-20  lb.  of  dried  fruit.    Hardy  in  England. 

2.  E.  latifoUa,  Linn.— Tab,  XLVL— Wight  Ic.  t.  1856.— Syn.  E. 
emferta,  Roxb.  Fl.  Ind.  L  440.  E.  ferruginea,  A.  Rich. ;  DC.  Pwdr. 
xiv.  610.     Yem.  Ohiwdi^  mijhaula,  Kamaon. 

Evergreen,  with  divergent  axillary  spines;  branchlets,  petioles  and 
under  side  of  leaves  densely  clothed  with  silvery  or  ferruginous,  circnlai, 
lobed  and  dentate  scales.  Leaves  ovate-oblong,  acuminate,  blade  5-6 
in.,  petiole  ^  in.  long,  upper  surfeu^e  glabrous,  shining.  Flowers  few  or 
numerous,  pale  yellow,  scented,  pedicellate,  in  axillary,  often  shortly  pe- 
dunculate clusters.  Perianth  clothed  outside  with  cdlvery  scales,  the 
upper  free  part  (in  the  bisexual  flowers)  campanulate,  not  more  than 
twice  the  length  of  segments.  Fruit  ovoid-oblong,  1-1^  in.  long,  red  or 
yellow  when  ripe,  succulent,  putamen  coriaceous,  with  8  prominent  nbfl) 
clothed  inside  with  a  thick  felt-like  coating  of  white  silky  hairs. 


Himalaya,  Kamaon  to  Bhutan.    (Panjab  1500  to  9000  ft.,  according  to  l>r 


sembles  that  of  K  hortensis.     The  fruit  has  an  agreeable  acid  taste^  somewhat 
astriocent,  and  is  eaten. 

Roxburgh,  L  c.  441,  describes  E,  arborea  (with  white  flowers,  DL  in  Heri). 
Eew,  2432)  as  a  huge  tree,  a  native  of  the  Qarrow  hills,  fruit  shaped  like  an 
olive,  but  much  larger.    Is  this  a  distinct  species  ? 

3.  B.  ombeUata,  Thunboig.— Syn.  E.  partxlfolia,  WalL ;  Royle  TSL  t 
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81,  fig.  1 ;  Bot  Keg.  zxix.  t.  51.  Yem.  Ghlwain^  kankol,  kankoliy  Pb., 
N.W.P. ;  Ottodin,  gawdi^  gdkin,  ghtrif  gVien,  gidnhdn,  ladiUy  banmewa^ 
Pb.  (Dr  Stewart  giyee  these  names  to  E.  kUi/olia,  which  is  not,  as  far 
as  I  am  aware,  a  native  of  the  Panjab.) 

A  deciduous  shrub,  often  thorny,  the  current  yearns  shoots  and  under 
side  of  leaves  silvery  grey  with  shining  white  scales,  branches  dull  grey- 
iah>brown.  Leaves  oblong-lanceolate,  obtuse,  blade  1-2^  in.,  petiole  \  in. 
long,  under  side  densely  clothed  with  silvery  scales,  upper  side  bright 
green,  with  a  few  scattered  stellate  hair&  Flowers  white,  axillary,  often 
2  or  3  together,  appearing  with  the  leaves  on  the  current  year's  shoots. 
Perianth  silvery  outside,  white  or  pale  yellow  inside,  the  upper  free  por- 
tion slender,  tubular  or  elongate-conical,  the  4  teeth  less  than  half  the 
length  of  (the  firee)  tube.  Fruit  ovoid  or  globose,  ^  in.  long,  succulent, 
putamen  ribbed,  coriaceous,  clothed  inside  with  a  dense  felt  of  soft  white 
hairs. 

HinuJajra  from  near  the  Indus  to  Bhutan,  between  3000  and  10,000  It. 
China,    /apan.    Hardy  in  England.    Fl.  April-June.    The  fruit  is  eaten. 

I  follow  Maximowicz^  Diacn.  Plant  Nov.  Jap.  Dec.  viii.  560,  in  uniting  B, 
wmbdlata  and  parvifclta^  ana  in  distinguishing  them  from  E,  latifclici^  with 
which  thev  are  united  by  Thwaites,  Enum.  PI.  ZeyL  252.  Dr  Stewart  consid- 
ered that  both  E.  latifolia,  the  flowers  Mil  Mtj^ad^  ddku  nhal)  sold  in  the 
Panjab  drug-shop^  saidparvifolia  were  found  in  the  Panjao,  but  the  latter, 
with  white,  exquisitely  HdLiotrope-like  scented  flowers,  much  less  common. 

Order  LXV.  LORANTHACEJE. 

Evergreen  parasitic  shrubs,  living  on  stems,  branches  or  roots  of  other 
shrubs  or  trees.  A  few  species  apparently  terrestrial,  are  probably  root- 
jMrasites.  Leaves  coriaceous,  entire,  usually  opposite,  often  wanting. 
Flowers  small  and  inconspicuous  or  larger  and  gaily  coloured,  regular, 
hermaphrodite  or  unisexuaL  Perianth  in  Viscum  and  ArceiU?iobium 
simple,  epigynous,  with  2-4  valvate  lobes,  in  Loranthus  apparently  double, 
the  outer  (calyx)  adnata  to  the  ovary  with  a  free  truncate  or  toothed 
limb  (probably  an  annular  dilatation  of  the  axis),  the  inner  (corolla)  of 
3-6  free  or  equally  or  unequally  coherijig  segments  (petals),  valvate  in 
sestivation.  Stamens  as  many  as  periantii-lobes  or  petals,  opposite  and 
adnate  to  them.  Ovary  inferior  with  a  solitary  erect  ovule  adnate  nearly 
throughout  to  the  wall  of  the  ovary,  which  thus  presents  a  homogeneous 
mass  on  section.  Fruit  more  or  less  baccate,  often  with  a  strongly  vis- 
cous mesocarp.  Seed  solitary,  albuminous,  in  Viacum  occasionally  poly- 
embryonous. — Royle  IlL  235 ;  Wight  IlL  iL  63 ;  Oliver  on  LoranthaceiB 
in  Unn.  Soc.  Joum*  viL  90. 

Flowers  unisexnal,  dioicons  or  monoioouB ;  perianth  coiiaceous 
or  fleshy,  inoonarpicuous. 
Joints  not  sheathing ;  anthers  with  many  cella,  dehiscing 

}ay  nnmerons  pores 1.  ViSCUM. 

Joints  terminating  in  a  cap-shaped  sheath ;  anthers  1 -celled, 

dehiscing  by  a  transverse  siit 2.  Abckutuobium. 

Flowsnbisexnai,  showy;  petals  5-6,  long,  linear,  free  or  connate    8.  Lokanthus. 
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1.  VISCTJM,  LiniL 

Glabrous  shrubs  with  trichotomous  or  dichotomous  branches.  Leaves 
opposite  or  wanting.  Flowers  minute,  dioicous  or  monoicous.  Male  fl. : 
perianth  3-4-M,  anthers  adnate  to  the  perianth-lobes,  multiloceUate,  de* 
hiscing  by  pores  on  the  inner  face.  Female  fl. :  perianth  3-4-lobed,  lobes 
deciduous  or  persistent.     Style  short  or  0. 

Leaves  flat,  conspicuous ;  perianth-segmentB  deciduous. 

Flowers  dioicous ;  berries  white   .'      .        •        .        .        .1.   V.  oBntnif 
Flowers  monoicous  ;  berries  daxk-colonred. 
Berry  ovoid-oblong,  smooth ;  leaves  falcate  or  obliquely 

ovate,  acute 2.   F.  monoicMk. 

Berry  subglobose,  warty  or  with  minute  elevated  dots; 

leaves  obovate,  obtuse Z.   V,  orimtaU* 

Leaves  wanting ;  branches  flat,  jointed. 

Joints  cuneate;  berries  minute;  perianth  -  segments  per- 
sistent        4.    F.  arUadaiMm. 

Joints  linear ;  berries  )  in.  diam. ;   perianth  -  segments 

deciduous 5.   V.  attenucUwoL 

1.  V.  album,  Linn.;  Hook.  Stud.  FL  324.— Syn.  V.  stellaium,  Don 
FL  Nep.  142  (probably).  Mistletoe.  Vern.  Turapdni,  Afg.;  Bhangra, 
hdnda,  hamhcdy  kakbang,  alialu,  wdludyrene^reori^reng^  Pb.;  Bdn^lmdo^ 
N.W.P. 

A  rounded,  very  ramous,  yellowish-green  shrub,  about  2-3  ft  diam., 
wholly  glabrous.  Stems  terete,  branches  jointed,  dichotomous.  Leayee 
flat^  cuneate-oblong  or  oblanoeolate,  apex  rounded,  about  2  in.  long,  with 
3-5  indistinct  longitudinal  nerves.  Flowers  dioicous,  sessile,  in  clusters  of 
3  or  5,  in  the  bifurcations  of  branches,  enclosed  in  fleshy,  slightly  ciliate 
concave  bracts,  the  terminal  flower  solitary  in  a  cup-shaped  bract,  the 
lateral  flowers  in  pairs  (at  right  ajogles  in  the  case  of  5  fl.),  each  pair  in- 
cluded in  an  elongated  concave  bract,  with  rounded  edges.  Perianth-seg- 
ments triangular,  acute,  thick,  deciduous.  Berry  white,  smooth,  almost 
transparent,  subglobose,  \  in.  diam. 

Afghanistan.  Trans-Indus  on  the  eastern  slopes  of  the  Suliman  range  at 
3000-4000  ft.  N.W.  Himalaya  from  the  Indus  to  Nepal,  between  3500  and 
9000  ft.  Europe,  Syria,  Caucasus,  Siberia,  Amurland,  Japan.  FL  March- 
May  ;  &.  Sept-Nov.,  often  remaining  long  on  the  tree.  The  MisUetoe  hves  on 
most  trees  (rare  on  Oak,  and  never  on  the  Horse-  and  Sweet  Chestnut)  in 
Europe.  In  the  N.W.  Himalaya  it  is  chiefly  found  on  the  Apricot,  P&uh, 
Pj/rits  variolosa,  Cratoeffus  Fyracantlia,  the  Walnut,  Mm,  Alnus,  Popului 
nigra,  less  often  on  Favia,  the  Fear,  Olea  ctupidata,  Moms  serrata,  Salix, 
Quercus  Ilex  (Afghanistan  and  Suliman  range),  and  has  once  been  found  on 
Oak  in  the  N.W.  Himalaya.  In  Lahoul  it  is  used  medicinally,  and  in  Europe 
bird-lime  is  made  of  the  viscid  pulp  of  the  fruit. 

When  the  seed  of  the  Mistletoe  germinates,  the  roots  penetrate  the  bark  to 
the  surface  of  tiie  wood,  where  they  spread  and  are  graaually  enclosed  by  the 
new  lavers  of  wood,  and  thus  it  comes  to  pass  that  the  roots  of  Viscum  (and 
Loranthus)  get  embedded  in  the  wood  of  the  foster-plant  The  tissue  of  pua- 
site  and  foster  plants,  however,  remains  always  distinct.  Branches  infested  with 
these  parasites  swell  out  irregularly,  are  often  twisted  and  deformed,  and  even- 
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tuallv  peiuL  The  tiasue  of  the  pandte-roots  is  softer  than  the  surroimdiDg 
wooa  of  the  foster-plant,  and  decays  readily.  This  explains  the  curiously 
grooved  cavities  or  cup-shaped  hollows  in  the  wood  of  trees  which  have  heen 
attacked  by  Loranthns.  Some  species  of  Viacum  throw  out  superficial  roots 
from  their  stem,  which  attach  themselves  to  the  bark  of  the  foster-plant  by 
Backers.  Regarding  the  anatomy  of  the  Mistletoe,  and  the  alterations  which 
the  wood-tissue  of  the  Maple  and  other  trees  undergoes  when  attacked  by  it, 
see  Harley  on  the  Parasitism  of  the  Mistletoe  (Trans.  linn.  Soc.  xxiv.  176). 

2.  V.  monoienin,  Roxb.  Fl.  Ind.  iii.  763. — Syn.  V,  hengalense,  Roxb- 
nL  m  Herb.  Kew,  t  1181 ;  V.  fcdccUum,  Wall. 

Stems  terete,  branches  jointed,  trichotomous,  or  dichotomous  by  the 
abortion  of  the  central  or  one  of  the  side  shoots.  Leayes  bright  green,  flat, 
falcate  or  obliquely  oyate,  acute,  narrowed  into  a  short  petiole,  2-4  in.  long, 
with  3-5  prominent  longitudinal  nerves,  edge  slightly  undulate.  Flowers 
monoicous  (sometimes  dioicousl),  short-pediceUate,  in  axillary  peduncu- 
late clusters  of  3-5  flowers,  supported  by  a  common  transversely  oblong 
concave  bract,  with  acute  cusps.  Berry  smooth,  oblong,  blackish-brown 
when  ripe,  ^  in.  long,  on  a  short  stalk. 

This  species  is  with  certainty  known  only  from  the  Sundarbans  (Hoxburgh), 
Silhet,  the  Kasia  hills  (to  3000  ft),  th^  Sikkim  Terai  and  lower  hills  (to  4000 
ft.),  and  Qorakhpur.  Oudh  forests  (on  Elceodendroii  EoxhurgJdi),  according  to 
8p.  collected  by  K.  Thompson  and  identified  by  Dr  Stewart,  which,  however,  I 
nave  not  seen.  There  are  also  specimens  in  Herb.  Eew  collected  bv  Edgeworth 
in  Banda,  on  Zizuphus  o^lopyra  and  Bassia  latifdia,  which  prooably  belong 
to  this  species.    Fl.  May  ;  ir.  Aug.,  Sept. 

3.  V.  orlentale,  Willd.;  W.  &  A,  Prodr.  379 ;  Benth.  FL  Hongkong. 
Ul ;  Blume,  FL  Javse  (Loranthese),  tab.  24,  25. — Syn.  V.  verticUlaiumy 
Boxb.  FL  Ind.  ill  764  (not  Linn.) 

Stems  terete,  branches  jointed,  trichotomous  or  by  abortion  dichoto- 
mous. Leaves  flat,  thick,  fleshy-coriaceous,  obovate,  obtuse,  1-2  in.  long, 
with  3-5  indistinct  longitudinal  nerves.  Flowers  monoicous,  short-pedi- 
cellate, in  axiUary  short -pedunculate  or  sessile  clusters  of  3-5  flowers, 
often  several  clusters  in  one  axil,  each  cluster  supported  by  a  common, 
t^versely  oblong  concave  bract  Berry  globose  or  subglobose,  J  in. 
^Bm,,  with  numerous  minute  prominent  dots,  and  often  with  larger 
warts. 

Behar,  South  India,  Ceylon,  Indian  Archipelago,  Hong  Kong.  Fl.  March- 
Jane.  The  characters,  geographic  distribution,  and  foster- plants  of  this  imd 
we  preceding  species  demand  farther  inquiry,  and  particuliurly  better  examin- 
ation of  the  growing  plants ;  they  seem  to  be  very  closely  allied. 

^.  V.  articnlatnm,  Burm. ;  Benth.  FL  Hongkong.  141.  —  Syn.  V. 
monili/orme,  Blume,  L  c.  t.  26  B ;  W.  &  A.  Prodr.  380 ;  Wight  Ic.  t 
1018,1019.    Yem.  Pand, 

A  small  leafless  parasite,  with  numerons  slender  branches,  forming 
tnfts  from  a  few  inches  to  2  ft.  in  length.    Stems  terete,  branches  fleshy, 
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tiicliotomouB,  flat,  jointed,  joints  ^}  in.  long,  linear-cnneate^  &om  a  Ila^ 
row  base  widening  upwards,  not  striate,  but  often  with  a  prominent  mid- 
dle line.  Flowers  monoicous  (sometimeB  dioicoos,  yar.  coraUoideSf  R 
Wight),  sessile  and  clustered  at  the  end  of  joints ;  segments  of  perianth 
minute,  triangular,  persistent.  Berry  globose,  very  small,  crowned  by 
the  persistent  segments  of  perianth,  3-4  in  sessile  dusters. 

Himalaya  from  Hazara  to  Eamaon  4000-9000  ft  Easia  hills,  meuntaisB  of 
South  India  and  Ceylon.  Mt.  Ophir,  Malacca,  Jaya,  China  and  Japao,  Qneeiu- 
land  and  New  South  Wales,  FL  May-July  ;  fr.  Oct-Noy.  Grows  on  a  ^ 
yariety  of  trees ;  in  the  N.W.  Himalaya  on  Quercus  Ilex  (Jani  and  KunJi  in 
Kunawar),  incaha^  annulata,  dilatata  (Jauneai),  on  Mhus,  Olea,  Ehododendrfm 
arboreum,  and  the  Apricot  tree ;  in  the  Ni^iris  on  Evrya;  in  Japan  on 
Symplocos  and  LiUcea. 

6.  V.  attenuatmn,  DC. ;  W.  &  A.  Prodr.  380.— Syn.  F.  diekoto- 
mum,  Don  FL  Nep.  142  (probably).  Vem.  Budu^  pond,  Pb.,  N.W.P. ; 
Patha,  Banda;  Bdnda,  C.P. 

Stems  terete,  branches  flat,  jointed,  di-  or  tri-chotomous,  forming  loose 
tufts  up  to  3  ft.  long ;  joints  1-2  in.  long,  striated  with  6-12  prominent 
ribs,  tapering  towaids  the  base,  generally  linear,  less  than  \  in.  wide,  hot 
sometimes  oblong  or  oyate-oblong.  Flowers  monoicous,  sessile,  in  sessile 
clusters  of  3  at  the  ends  of  joints,  each  flower  supported  by  a  rounded, 
often  ciliate  concaye  bract.  PerianUiHsegments  thick,  triangular,  deciduous. 
Berry  subglobose,  ^  in.  diam. ,  yellow  when  ripe.  I  retain  the  name  accepted 
^y  Wight  &  Amott,  but  belieye  that  farther  researches  will  identify  the 
plant  with  V.  compressum,  Poiret,  EncycL  M^th.  SuppL  iL  861  (1811); 
Blume,  1.  c.  t.  26,  ui  which  case  this  name  will  take  precedence.  Miqael's 
identification  of  V.  articulatum  (monUi/orme)  with  V.  compreaaum  (FL 
Ked.  Ind.  i  pt.  i.  806)  I  fail  to  understand,  the  2  species  (as  I  take 
them)  being  completely  different. 

Sub-Himalayan  tract  and  outer  ranges  frt)m  the  Rayi  to  Assam,  ascending  in 
the  Panjab  to  3000,  in  Kamaon  to  5000,  in  Sikkim  to  6000  ft.  Kasia  hilb. 
Behar,  Banda,  South  India,  Ceylon,  and  Jaya.    fl.  June-Oct. 

2.  ABCEUTHOBIITM,  M.  Bieberstein. 

Leafless  parasitic  shrubs  with  articulate  branches.  Flowers  minute, 
dioicous.  Male  fl.,  perianth  3-5-partite.  Anthers  sessile,  1-celled,  de- 
hiscing by  a  transyerse  slit  Female  £L,  perianth  2-dentate.  Stigm* 
sessile. 

1.  A.  Oxycedri,  M.  Bieb. ;  Ledebour,  FL  Boss.  iL  380.— Syn.  Via- 
cum  Oxycedri,  DC.     Yem.  Shiik,  Sdiy  LahouL 

A  small  parasite,  with  fleshy  stems,  diyiding  di-  or  tri-chotomously  into 
numerous  jointed  branches,  forming  dose  tufts  1-5  in.  long ;  joints  (of 
the  lower  branches)  about  \  in.  long,  nearly  four-sided,  somewhat  com- 
pressed, terminating  in  a  cup-shap^  sheath  which  encloses  the  base  of 
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the  next  joint  Flowers  dioicous,  sessile  in  fascicles  of  3-5,  half  immeised 
in  concave  biacts.  Fruit  short-stalked,  ovoid,  mucronate,  -^  in.  long, 
fleshy,  deep  green  or  blackish,  white  when  dry ;  seed  in  the  lower  half, 
cylindrical,  thrown  out  with  great  force  when  the  fruit  is  ripe,  often 
2-3  ft  off,  and  being  covered  with  a  viscous  pulp,  attaches  itself  readily 
to  any  branch  upon  which  it  flGJls. 

This  remarkable  plant  grows  on  Juniperus  exedsa,  in  Lahoul  on  the  Upper 
Chenab.  at  9000-11,000  ft.,  where  it  was  discovered  by  the  JRev.  H.  A.  Jsoschke 
ofthelibet  Moravian  Mission.  It  pushes  long  creepine  roots  between  bark 
and  wood,  and  thus,  as  well  as  by  seed  gradually  overspreads  the  plant  on  which 
it  has  once  taken  root,  often  killing  the  branch  or  the  entire  tree.  Male  and 
female  plants  are  found  on  the  same  foster-tree.  The  fruit  ripens  in  winter, 
fourteen  months  after  flowering.  The  same  species  grows  on  Juniperus  Oxy- 
cedri  and  on  /.  commums  on  the  Caucasus,  in  Armenia  and  Kurdistan,  Dal- 
inatia,  the  French  Alps  (Basses  Alpes  near  Sisteron),  Algeria,  and  (on  Ftnus 
pondero9a  and  other  species)  in  America  on  the  Bocky  Mountains,  in  California 
and  Mexico. 

3.  LOBANTHUS,  Linn. 

Shrubs  with  opposite,  rarely  alternate  leaves,  often  with  stellate  hairs. 
Flowers  usually  large,  showy,  usually  hermaphrodite.  Calyx  adnate, 
limb  entire  or  toothed.  Petals  3-6,  epigynous,  fi:ee  or  equally  or  unequally 
cohering  below.  Stamens  subequal  or  alternately  shorter,  epipetalous 
(rarely  free) ;  anthers  variously  affixed,  elliptical  to  linear,  occasionally 
moltilocellate,  dehiscing  longitudinally.  Ovary  inferior ;  style  elongate, 
stigma  capitate.     Fruit  more  or  less  fleshy,  with  a  single  seed. 

Petals  free  ;  pedicels  opposite,  in  the  axils  of  deciduous  bracts .     1,  L,  ligusirinus. 
Petals  connate  into  a  tube  ;  pedicels  generally  alternate. 
Rowers  tetramerous ;  pemcd  and  ovary  pubescent 
Bruchlets  and  under  side  of  leaves  steUate-tomentose. 
Ovary  turbinate ;  berry  club-shaped. 
Leaves  ovate,  5-7  in. ;  petiole  1  in.  long     .        .        ,    2,  L,  pulverukntus. 
Leaves  broad-ovate  from  sub-cordate  base,  2-3  in. ;  peti- 
ole \  in.  long      .        .        .        .        .        .        .     8.  2/.  cordifolvus. 

Ovary  cylindric  ;  l^rry  cylindric  or  ovoid      .        .        .    ^  L,  vestUus, 
firanchlets  and  leaves  gUbrous ;  flowers  red  and  green  in 

lateral  fasciculate  umbels  or  corymbs  .        .        .        .    5.  Zr.  umbelU/er. 

lowers  pentamerous ;  pedicel  and  ovary  glabrous        .        .     6.  X.  long\/Ulrw. 

1.  L.  lignstriniiB,  WalL  in  Eoxb.  FL  Ind.,  ed.  Carey,  uL  219. 

A  parasitic  shrub  or  a  small  (apparently)  terrestrial  tree,  probably  par- 
asitic on  roots.  Branches  grey,  young  shoots  and  inflorescence  with  slight 
femiginous  pubescence.  Leaves  opposite,  glabrous,  coriaceous,  the  upper 
sometimes  alternate,  ovate-lanoeolate,  narrowed  into  a  short  petiole,  1-3 
^'  long.  Flowers  ^  in.  long,  pale-pink  outside,  deep-red  inside ;  pedicels 
opposite  in  the  axils  of  lanceolate  deciduous  bracts,  in  axillary,  often 
tdchotomous,  panicles  or  racemes,  which  are  shorter  than  the  subtending 
leaf;  small  persistent  ciliate  bracteoles  at  the  base  of  calyx.  Corolla 
of  4  distinct  linear  petals,  the  upper  half  spreading  or  reflexed,  the 
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lower  half  converging  into  a  four-sided,  slightlj  expanding  tube.  Fila- 
ments red,  attached  to  the  base  of  petals;  anthers  basifixed.  Ovaiy 
rusty-tomentose,  campanulate,  supported  by  an  ovate,  acute,  semi-amplezi- 
caul,  adpressed  bracteole,  and  topped  by  the  narrow,  entire  calyx-limb; 
stigma  capitata  Fruit  ovoid,  i  in.  long,  truncate  at  top,  brown  when 
ripe. 

Siwalik  tract  and  outer  Himalayan  ranges  &om  the  Jumna  to  Sikkim,  aBcend- 
ing  to  4000  ft.  Kasia  hills.  FL  May-July.  Generally  paraaitic,  on  AGfiaia 
LMek,  Oleoj  LUacea;  found  (apparently)  terrestrial  by  Dr  Hooker  in  the 
Kasia  hiUs. 

2.  L.  pnlTerulentOB,  WalL  L  c.  221.— Vem.  Parand,  Kamaon; 
Bdnda,  C.P. 

A  stout,  woody  parasite ;  inflorescence,  young  shoots,  and  under  side 
of  young  leaves  with  dense  yellowish-white,  mealy,  stellate  tomentum. 
Leaves  deep-green,  opposite,  coriaceous,  ovate,  blade  5-7  in.,  petiole  1  in. 
long ;  8-10  main  lateral  nerves  on  either  side  of  midrib.  Floweis  pale- 
green,  1  in.  long,  thickly  tomentose,  on  short  pedicels,  in  lateral  laoemes 
about  2  in.  long,  which  are  often  fasciculate  and  axillary,  or  in  the  axils  of 
£edlen  leaves ;  bracts  none,  but  a  small  persistent  bracteole  at  the  baae  of 
ovary.  Corolla  slender,  tubular,  curved ;  segments  linear,  unilateral,  abont 
one-third  the  length  of  the  tube.  Anthers  basifixed,  about  as  long  as  free 
portion  of  filaments,  cells  adnate  to  a  brown  linear  connectiva  Stigma 
minute,  capitate.     Berry  ^  in.  long,  club-shaped,  mealy. 

£[amaon,  ascending  to  4000  ft.,  Nepal,  Sikkim  Terai  and  outer  lulls,  Bhutan, 
Central  Provinces  (on  BtUeafrondosa),  Eonkan.    FL  Dec-June. 

3.  L.  cordifolins,  WalL  L  c.  222  ;  DC.  Prodr.  iv.  302. 

A  stout,  woody  parasite ;  branchlets,  young  shoots,  inflorescence,  and 
under  side  of  leaves  soft-tomentose.  Leaves  opposite,  broad-ovate,  obtufle, 
from  a  subcordate  base,  blade  2-3,  petiole  ^  in.  long.  Flowers  1  in.  hog, 
outside  with  tawny  or  rusty  stellate  tomentum,  on  short  pedicels,  in 
short  lateral  dichotomous  corymbs ;  bracts  none,  but  a  small  persistent 
bracteole  at  the  base  of  ovary.  Corolla  slender,  tubular,  straight  or 
slightly  curved,  segments  4,  lanceolate,  about  one-third  the  length  of  tdbt 
Anthers  basifixed,  longer  than  free  portion  of  filament,  cells  adnate  to  a 
linear  obtuse  connective.  Stigma  club-shaped,  with  a  pointed  conical  tip. 
Beny  club-shaped,  ^  in.  long. 

Kashmir  (often  abundant  on  dead  tons  of  FlcUantts),  Garhwal  and  EamaoD} 
ascending  to  6000  ft    Hazaribagh  in  Behar.    FL  Kov.-Dec 

4.  L.  vestitus,  WalL  L  c.  218,  and  PL  As.  rar.  t  230.— Vem.  PM 
N.W.P. 

A  stout,  woody  parasite ;  branchlets,  young  shoots,  infloreooence,  and 
under  side  of  leaves  with  dense  ferruginous  tomentum.  Leaves  coriaoeons, 
opposite,  ovate-oblong  or  -lanceolate,  narrowed  into  a  petiole  ^  in.  long; 
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blade  2-3  in.  long,  shining  above,  concave  and  densely  tomentose  beneath, 
margins  recurved.  Flowers  f  in.  long,  tomentose,  rust-  and  cinnamon- 
oolomed  outside,  purple  and  smooth  inside,  snbsessile  in  compact  lateral 
dosteis ;  bracts  none,  but  a  small  persistent  ovate  acute  bracteole  at  the 
base  of  ovary.  Calyx  indistinctly  toothed.  Corolla  tubular,  apex  sub- 
globoee  in  bud ;  segments  4,  thick,  concave,  ovate,  acute,  spreading,  half 
the  length  of  tube.  Anthers  basifixed,  shorter  than  free  part  of  filaments. 
Oraiy  cylindiic,  rounded  at  the  base ;  stigma  capitate,  S-lobed.  Berry 
cjlindric,  or  ovoid,  ^  in.  long. 

N.W.  Himalaya  from  the  Bavi  to  the  Sarda,  ascending  to  7000  ft,  on  Qtter- 
cui  inoana,  Odma  Wodier,  Schleichera  tmuga^  Eandia,  Oudh  forests,  Nepal, 
Kftsia  lulls  (on  Oak»  and  Elasagnu»),  sh  Oct-Jan.  (most  part  of  the  year, 
WaU.) 

5.  L.  nmbellifer,  Schultes.— Syn.  L.  umMlatuSy  Wall.  1.  c.  222  (not 
Roth).    Vem.  Bdnda, 

Glabrous,  with  long  verrucose  branches.  Leaves  opposite,  ovate>lan- 
ceolate,  glabrous,  coriaceous,  blade  4*6  in.,  petiole  ^  in.  long.  Flowers  1^ 
in.  long,  blood-red  at  base,  green  at  top,  in  lateral  fasciciilate  umbels  or  in 
short  corymbs ;  bracts  none,  but  small  bracteoles  at  the  base  of  ovary ; 
peduncles,  pedicels,  ovary,  and  outside  of  corolla  slightly  pubescent.  Calyx 
short,  4-dentate.  Corolla  tubular,  slender;  segments  4  linear, .reflexed, 
quarter  the  length  of  tube.  Anthers  basifixed ;  filaments  short,  strap- 
shaped,  free  portion  much  shorter  than  anthers.  Style  angular,  stigma 
niinate,  capitate. 

Hinudava,  Sutlej  to  Bhutan,  between  3000  and  10,000  ft.  Easia  hills.  Has 
been  found  on  Rhododendron  arboreumy  Andromeda,  and  ScUix  haJbylonica, 

6.  L.  longifloms,  Desrousseaux;  W.  &  A.  Prodr.  384 ;  Wight  Ic.  t.  302. 
—Syn.  L.  hicohyr,  Roxb.  Cor.  PI.  t.  139 ;  Fl.  Ind.  i.  548.  Vem.  Pand^ 
amiU,  Ph. ;  Bdnduj  C.P. ;  Patha,  Banda ;  Bara  manda,  Beng. 

A  large  handsome  parasite,  wholly  glabrous,  bark  grey,  with  numerous 
woody  branches,  large  leaves,  and  handsome  flowers.  Leaves  thick-coria- 
ceoua^  usually  opposite,  extremely  variable  in  shape,  firom  linear  (L.  fal- 
catus,  linn.,  South  India,  Ceylon)  to  oblong  broad-ovate  and  rotundate 
with  amplexicaul  base  (L.  anvplexifolius,  DC,  South  India,  Ceylon) ;  lat- 
eral nerves  nsually  indistinct.  Flowers  large,  l|-2  in.  long,  the  lower 
part  red,  the  upper  green,  in  unilateral  racemes ;  pedicels  as  long  as  or 
longer  than  ovary ;  bracts  none,  but  a  semi-amplexicaul  concave  bracteole 
at  the  base  of  ovary.  Corolla  tubular,  curved,  split  half-way  down  between 
two  segments,  swelling  from  the  base  to  within  a  third  of  the  mouth,  then 
contracting  a  little;  segments  5, .linear,  reflexed  to  one  side.  Anthers 
^twaifixed,  narrow-linear,  equal  in  length  to  the  fre%  portion  of  filaments ; 
filaments  attached  above  the  base  of  corolla-segments.  Ovary  glabrous, 
cylindrical  or  urceolate,  with  a  rounded  base,  topped  by  the  projecting, 
entire,  or  irregularly  dentate  calyx.  Berry  oblong,  pulpy,  crowned  with 
the  cup-shaped  calyx,  black,  \-\  in.  long.   A  remarkable  form  with  oblong 
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leaves  and  pubescent  ovary  and  pedicels  firom  Western  India,  perhaps  a 
distinct  species.  (Belgamn — ^Yem.  Kokamphul  ka  banda,  on  FUicaurHa, 
ChloTOxylon^  and  Chrdnia.) 

The  most  common  of  the  Indian  species  of  Lorantkua.  In  the  Siwalik  tract 
and  outer  Himalaya  it  extends  west  to  the  Jhelam,  ascending  to  3000  and  at 
times  to  6000  ft.  in  the  Panjab,  and  to  7500  ft  in  Kamaon.  (>)mmon  in  Ondh, 
Bengal,  Central  and  South  India,  Ceylon,  and  Burma ;  also  in  Nortii  Anstnha, 
Queensland,  and  New  South  Wales.  Grows  on  most  trees, — ^in  North  India 
chiefly  on  Melia,  BauJdnui,  Albizzia  procera,  Acacia  modesta,  the  Feach  and 
Fear  trees,  on  RotUera  tinetoria;  in  Qudh  on  Buchananiay  Bassioy  Diomyros; 
and  in  most  parts  of  India  it  infests  the  Mango  tree  ;  the  branches  on  wnich  it 
grows  swell,  get  disfigured,  sickly,  and  eventually  die.  Fl.  chiefly  from  Not. 
to  June,  but  in  places  throughout  the  year. 

Obdeb  LXVI.  santalaceje. 

Shrubs,  undersbrubs,  or  trees,  sometimes  (Theaium)  parasitic  on  the 
roots  of  other  plants.  Leaves  alternate  or  opposite,  entire,  without  stipules. 
Flowers  regular,  hermaphrodite  or  unisexual  Perianth  epigynous,  gamo- 
phyllous ;  limb  3'4-lobed ;  lobes  valvate  or  subvalvate  in  aestivation.  Sta- 
mens as  many  as,  and  opposite  to  perianth-lobes,  epiphyllous.  Ovary  in- 
ferior, 1 -celled,  with  a  free  central  placenta,  bearing  2-5  pendulous  oTules. 
Fruit  a  nut  or  drupe,  1 -seeded ;  seed  albuminous,  with  a  straight  embiyo, 
radicle  superior. — Royle  111.  322. 

Flowers  hiaezital,  in  short  axillaiy  panicles  ;  stamens  4-5 ;  small 

trees  with  opposite  leaves 1.  SAHTALUif. 

Flowers  male  and  bisexual ;  stamens  3 ;  male  fl.  in  pedunculate 
clusters,  arranged  in  leafy  racemes  ;  female  fl .  solitary  ;  shrubs 
with  alternate  leaves 2.  Ostbcs. 

1.  SAXTTALTTM,  linn. 

Trees  or  shrubs  with  opposite,  rarely  alternate  leaves.  Perianth  e&m- 
panulate ;  limb  usually  4-lobed.  Stamens  opposite  to  the  perianth-lobea 
Central  placenta  of  the  ovary  filiform,  ovuliferous  near  the  base.  Fruit  a 
drupe  with  a  pitted  or  roughish  putamen. 

I.  S.  album,  Linn. ;  Bedd.  FL  Sylv.  t  256 ;  Roxb.  Fl.  Ind.  L  442; 
Bot  Mag,  t.  3236. — Syn.  S.  myrtifolium,  WalL ;  Sirium  myrit/dlium, 
Boxb.  Cor.  PL  t.  2.  Sandalwood,  Sans.  Chandana,  Yem.  Chandan^  ehan- 
dal,  sandal.    (Oandha,  Can.) 

A  small  evergreen,  glabrous  tree ;  leaves  opposite,  ovate  or  ovate^- 
ceolate  ;  blade  about  2  in.  long,  narrowed  into  petiole  ^  in.  long.  Flowers 
deep  brownish-purple  or  blood-red,  inodorous,  in  axillary  cymose  panicles. 
Perianth  campanulate,  limb  of  4  valvate  triangular  segments.  Stamens 
exserted,  adnate  to  the  perianth-tube,  and  alternating  with  4  rounded  ob> 
tuse  scales.  Style  as  long  as  periantL  Berry  black,  globose,  l-seeded. 
(For  development  and  fertilisation  of  the  ovule,  see  Griffi^  on  the 
Ovulum  of  Sant.  album  in  Trans.  Linn.  Soc.  xviii.  59.) 
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Indi^OQS  in  the  drier  districts  of  the  peninsula,  particularly  in  Mysore, 
extendmg  south  to  the  Madura  district  and  north  to  Eolapur ;  also  on  the 
hills  of  the  Coromandel  coast.  Timor  and  East  Java.  Grown  in  sardens  in  the 
Dekkan,  Bengal,  Central  India,  Guzerat,  Rajputana,  as  far  north  as  Sahaian- 
pur.  fl  March-July,  also  at  other  seasons.  Attains  20  ft.  and  a  girth  of  3  ft., 
with  slender  drooping  branchlets,  and  light  folia^.  Is  mainly  spread  through 
the  agency  of  birds,  and  springs  up  abundantly  in  hedges  and  in  the  midst  of 
ahnibe. 

The  sapwood  is  white  and  scentless,  the  heartwood  yellowish-brown  and 
strongly  scented ;  weight  55  lb.  (FowkeV  58  lb.  (Skinner) ;  value  of  P.,  878 
^owke),  874  (Skinneiy.  The  heartwood  is  used  as  incense  and  perfume,  and 
for  carving,  it  is  an  important  article  of  trade  in  India,  and  largely  exported 
to  China  and  Arabia,  where  it  is  mainly  used  as  incense.  In  Madras,  the  wood 
has  been  found  adnairably  suited  for  encntying,  nearly  as  good  as  boxwood, 
though  not  quite  so  hard.    Sandalwood  ou  is  distilled  from  the  wood. 

Plantations  of  Sandalwood  have  been  established  in  Mysore  and  in  the  Madras 
Presidency.  The  climatic  conditions  under  which  it  seems  to  thrive  best  are  : 
a  rainfall  oetween  20  and  50  inches ;  and  the  following  limits  of  temperature 
during  the  different  seasons— cold  season  70''-80'',  hot  season  W-Wf,  rainy  sea- 
son 70°-80**,  autumn  70**-80^  The  heartwood  of  the  tree  grown  in  North  India 
has  a  slight  scent. 

The  export  of  Sandalwood  from  India  to  China  is  very  old.  Other  species  of 
SaiUalum,  which  likewise  yield  fragrant  Sandalwood,  grow  on  the  islands  of  the 
P&cific  About  1778  the  export  of  Sandalwood  from  the  Sandvrich  Islands  to 
China  conmienced  on  a  large  scale.  An  interesting  sketoh  of  the  history  of  the 
Polynesian  Sandalwood  trade  is  given  in  Seemanirs  Flora  VitiensiB,  p.  212. 

2.  OSYBIS,  Linn. 

Trees  or  shrubs,  with  alternate  or  rarely  opposite  leaves.  Flowers  her^ 
maphiodito  or  unisexual.  Perianth  of  male  £.  slender,  of  hermaphrodite 
fl.  obconical,  3-4-lobed  above.  Stamens  3-4.  Central  placenta  of  ovary 
very  short,  ovuliferous  at  the  apex.  Fruit  drupaceous.  Seed  solitary, 
^th  copious  albumen. 

1.  0.  arborea,  WalL— Syn.  0.  Wightiana,  WalL ;  Wight  Ic.  t.  1853 
/sometimeB  called  0.  nepal^i8i8).  Yern.  Bahardharra,  bakarfa,  Kamaon 
(Jameson  Catalogue,  200) ;  Pqpli,  Belgaum. 

A  twiggy  glabrous  shrub ;  branchlete  3-6ided,  with  prominent  sharp 
anglee.  Leaves  coriaceous,  obovate  or  elliptic-oblong,  1-1  j^  in.  long,  mu- 
donate,  subsessile  or  narrowed  into  a  short  marginate  petiole;  male 
fioweis  5-10,  on  short  pedicels,  in  axillary,  pedunculate  clusters,  often 
arranged  in  racemose  panicles.  Bisexual  flowers  solitary,  axillary  on  long 
slender  pedicels.     Drupe  subglobose,  glabrous,  \  in.  long,  red  when  ripe. 

Himalaya,  ascending  to  7000  ft,  Simla,  Eamaon,  Nepal,  Bhutan,  mountains 
of  Soutiii  India,  Western  Ghat&  FL  Dea-AprU.  Specimens  collected  by  B. 
Thompson  in  the  Central  Provinces  (in  fruit)  are  pubescent  all  over,  also  peri- 
anth and  drupe  ;  the  leaves  are  smaller,  elliptic-oblong, — ^perhaps  a  new  species. 
Bimikrly  puoescent  specimens  are  in  Herb.  Kew,  collected  by  Dr  Stocxs  (in 
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Order  LXVIL  UKTICACEJE. 

Trees  shrubs  or  herbs  with  alternate,  rarely  opposite  stipulate  leaves. 
Flowers  apetalous,  dioicous  or  monoicous,  more  rarely  bisexual  or  poly- 
gamous, inconspicuous,  solitary  or  variously  disposed.  Perianth  simple^ 
3-5-lobed  or  -partite,  or  reduced  to  1  or  2  segments,  in  the  female  flower 
occasionally  tubular  and  undivided,  or  wholly  wanting.  Male  fl. :  stamens 
usually  as  many  as  perianth-segments  and  opposite  to  them.  Female  fL : 
ovary  free  rarely  adherent,  1-  rarely  2-c6lled ;  styles  often  2,  connate  at 
base,  usually  laterally  stigmatose  or  stigma  sessile ;  ovule  solitary,  ereet 
and  orthotropous,  or  laterally  affixed  or  pendulous  with  a  superior  micto- 
pyle.  Fruit  a  nut  or  small  drupe,  in  Morece  and  Artocarpea  usiially 
consolidated  in  a  syncarpium,  in  Ulmus  samaroid ;  seed  with  or  without 
albumen ;  embryo  various,  radicle  superior. — ^Royle  111.  333,  335,  341. 

This  Order  is  here  taken  in  a  wide  sense,  including  the  following  Tribes^ 
which  are  commonly  regarded  as  separate  Ordera : — 

UrticecB, — ^Fl.  unisexual ;  stamens  equal  in  number  to  peiianth-lobes ;  fila- 
ments inflected  in  bud,  uncoiling  elastically  when  the  fl.  opens ;  style 
1,  simple — Boehmeria,  Girardinia,  Urtica,  Laportea^  PouzoiztOy  Sat- 
cocJdamySf  Debregeasia,  ViUebrunea^  Maoutia, 

Morece, — FL  unisexuaJ,  usually  in  dense  spikes  or  heads ;  stamens  equal 
in  number  to  perianth-lobes,  filaments  inflected  in  bud;  style  1, 
oftener  2,  connate  at  the  base — Plecospermum,  Morus^  Broussondia^ 
8treblii8,  Taxotrophis,  PhyllocJdamys. 

Artocarpece, — FL  unisexual,  in  dense  spikes  or  heads,  often  with  fleshy 
axis,  or  enclosed  in  a  fleshy  receptacle ;  stamens  as  many  as  perianth- 
lobes  or  fewer,  not  inflected  in  bud ;  trees  or  shrubs  with  milky  juioe, 
leaves  convolute  in  bud  and  amplexicaul  stipules — Ficus,  CudramOf 
AntiariSy  ArtocarpuSy  CastiUoay  Brosimum. 

Cdtidece, — FL  unisexual  or  polygamous  in  axillary  or  lateral  cymes ;  fila- 
ments short,  erect  or  slighUy  incurved  in  bud ;  styles  2,  ovary  1- 
celled ;  fruit  drupaceous — Celtisy  Sponicu 

UlmacecB. — FL  mostly  bisexual ;  stamens  not  inflected  in  bud;  styles 2, 
ovary  1-2-celled ;  firuit  dry,  usually  winged — Ulmus. 

Stamens  inflected  in  bnd ;  style  one,  simple. 
A  shmb,  armed  with  axillary  thorns;  female  flowers  in 
globose  heads ;  perianths  connate,  tubular  with  a  small 
4-dentate  mouth ;  fruit  a  fleshy  compound  berry  with 

few  lai^e  seeds 1.  PuBCOSFEinnnf. 

Trees  or  shnibs  without  thorns ;  female  fl.  in  heads,  spikes, 
or  panicles  ;  perianths  not  connate. 
Stigma  long  linear  ;  fruit  dry. 
Flower-heads  in  spikes  or  panicles ;  stigma  persistent .        2.  Bokhxebia. 
Flower-heads  sessile,  axillary ;  stigma  articulate         .        8.  Pouzolzia. 
Stigma  sessile,  tufted ;  fruit  of  numerous  small  berries  in 

globose  heads 4.  Dsbrxoeasia. 

Female  perianth  none ;  stigma  penicillate  ;  flower-heads 

in  axillary  panicles 5.  KAomA. 
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Stamens  inflected  in  bud  ;  styles  two  more  or  less  connate  at 
the  base. 

Female  fl.  nnmerons,  splcate 6.  Morus. 

Female  fl.  solitary 7.  Stbkblub. 

Stamens  not  inflected  in  bud ;  style  one. 

Flowers  on  the  inside  of  a  hollow,  globose,  or  pear-shaped 

receptacle 8.  Ficub. 

Flowers  on  the  outside  of  a  fleshy  receptacle  ;  in  globose 
or  cylindrical  heads. 
Flowers  dioicous ;  perianths  of  4,  free,  not  connate  seg- 
ments or  leaves 9.  Cudrania. 

Flowers  monoicons ;  male  perianth  of  2-4  segments  or 
leaves ;  female  perianths  tubular  connate  with  each 

other 10.  Artocarpus. 

Stamens  not  inflected  in  bud ;  styles  two,  more  or  less  connate 
at  the  base. 
Flowers  polygamous  ;  ovary  1 -celled ;  firuit  fleshy. 
Perianth  deciduous ;  stamens  shorter  than  perianth    .      11.  Celtis. 
Perianth  persistent ;  stamens  longer  than  t)erianth      .      12.  Spokia. 
Flowers  commonly  bisexual ;  ovary  1-2* celled  ;  fruit  a 

winged  samara 13.  Ulmus. 

1.  PIiEGOSPEBMUM,  Trecul. 

Tree  or  shmb  with  alternate  entire  leaves.  Flowers  dioicous,  collected 
in  dense  globular  heads.  Male  fl. :  perianth  4^fid,  segments  imbricate. 
Stamens  free ;  filaments  inflexed  in  aestivation ;  anthers  globose,  2-celled. 
Ovary  rudimentary.  Female  fl. :  perianth  gamophyllous,  with  a  narrow 
4-dentate  mouth.  Ovary  free,  l-celled,  with  a  solitary  pendulous  ovule ; 
style  filiform,  exserted ;  stigma  papillose.  Fertile  nuts  (consolidated  with 
^6  SQccnlent  perianth-segments  and  abortive  ovaries  into  an  irregular  few- 
woded  berry-Uke  syncarpium ;  seed  exalbuminous. 

1.  P.  spinosnm,  Trecul;  DC.  Prodr.  xvii.  233 ;  Wight  Ic.  t.  1963.— 
Syn.  Batia  spinosay  Eoxb.  FL  Ind.  iiL  762;  Trqphis  spinosa,  Willd. 
(partly). 

A  large  shrub  or  small  tree,  armed  with  straight  axillaiy  spines; 
bTanchlets  glabrous,  only  extremities  and  inflorescence  pubescent.  Leaves 
glabrous,  short-petiolate,  oval  elliptic  or  obovate,  obtuse  or  acute,  entire, 
2-3  in.  long,  lateral  nerves  and  reticulate  veins  indistinct.  Flower-heads 
yellowish,  axillary,  solitary  or  2-3  together,  on  peduncles  as  long  as  heads, 
the  male  heads  \  in.  diam.,  the  female  heads  smaller  while  in  flower,  but 
^iJarging  in  fruit  to  about  |  in.  Male  fl. :  perianth-segments  obtuse  or 
emaiginate,  hairy  outside.  Stamens  inserted  around  a  hairy  rudimentary 
ovary,  inflexed  in  bud,  exserted  afterwards.  Perianths  of  female  fl.  con- 
nate into  a  pubescent  globose  head,  the  orifice  of  each  perianth  indistinctly 
4-toothed,  and  a  single  filiform  papillose  style  protruding  from  it.  Fruit 
a  compound  irregularly-shaped  1-2-seeded  berry,  J  in.  diam.,  the  other 
ovaries  being  abortive. 

Nepal,  BohUkhand  (Salt  range,  rare,  on  the  top  of  mountains  at  3000  fL — 
J-  L.  S.)    South  India,  Ceylon.     Fl.  Feb.- April.    Bark  fibrous. 

20 
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2.  BOEHMEBIAy  Jacq. 

Shrabs  or  small  trees  with  opposite  or  alternate  toothed  or  occasionaUj 
lobed  simple  stipulate  leaves.  Flowers  small  dioicous  or  monoicous,  in 
globose  usually  1 -sexual  clusters.  Male  fl. :  perianth  4-  (rarely  3-)  -lobed 
or  -partite,  segments  valvate  in  aestivation.  Stamens  as  many  as  perianth- 
segments.  Pistil  rudimentary.  Female  fl. :  perianth  tubular,  compressed 
or  ventricose,  usually  narrowed  to  a  minutely  2-4-toothed  moutL  Ovaiy 
free  or  adherent,  1-colled,  with  a  solitary  erect  or  ascending  ovule  j  style 
laterally  stigmatose.     Nut  dry.     Seed  with  more  or  less  albumen. 

Leaves  alternate ;  branches  terete. 
Leaves  broad-ovate,  acuminate ;  petiole  half  the  length  of 

leaf  or  longer I.  B.  nivea. 

Leaves  ellipticlanceolate ;  petiole  many  times  shorter  than 

leaf 2,  B.  ruguloBH, 

Leaves  opposite ;  branches  four-sided. 
Leaves  broad-ovate ;  petiole  one-fourth  the  length  of  leaf  or 

longer 3.  ^.  plaiyphyUa. 

Leaves  lanceolate  ;  petiole  many  times  shorter  than  leaf    .        4.  B.  maaipkifUa. 

1.  B.  niyea,  Hook,  et  Am. ;  DC.  Prodr.  xvL  i.  206  ;  Hooker's  Journal 
of  Botany,  iii.  (1851)  315,  t.  8. — Syn.  Urtica  nivea,  linn.  U.  Unam- 
simay  Eoxb.  FL  Ind.  iii.  590 ;  Wight  Ic.  t  688.     China  grasa^  Bheea. 

A  shrub ;  young  branches  and  shoots  herbaceous,  branches  and  peti- 
oles tomentose,  with  long  soft  hairs.  Leaves  alternate,  broad-ovate,  3-6 
in.  long,  acuminate,  dentate  with  large  triangular,  slightly  curved  teeth, 
base  truncate  but  tapering  suddenly  into  petiole,  the  upper  side  of  leaf 
pubescent  and  rough,  the  under  side  white,  densely  matted  with  closely 
adpressed  hairs  ;  basal  nerves  3,  all  penniveined,  the  lateral  nerves  joined 
by  prominent  transverse  veins  ;  petiole  half  the  length  of  leaf  or  longer, 
stipules  subulate,  deciduous.  Flowers  greenish,  monoicous,  in  axillary 
panicles  ;  panicles  in  pairs,  shoi'ter  than  petiole,  bearing  numerous  sessile 
flower-heads  along  their  entire  length,  female  panicles  in  the  upper,  male 
panicles  in  the  lower  axils.     Style  much  exserted,  hairy. 

IndigeQOus,  and  cultivated  in  China,  Japan,  and  the  Indian  Archipelago. 
Cultivated  in  Assam,  upper  Bengal,  and  (within  the  last  80  years)  in  North- West 
India.  Fl.  July-Sept.  The  inner  bark  of  the  young  shoots  contains  one  of  &e 
finest  fibres  produced  by  the  vegetable  kingdom.  It  is  soft,  fine,  widi  a  beauti- 
ful silky  gloss,  and  at  the  same  time  exceedingly  strong.  The  exquisite  textures 
known  under  the  name  of  China  grass  cloth  are  made  of  it  Examined  under 
the  microscope,  Rheea  fibre  consists  of  large  single  tubes  or  elementary  fibres, 
whereas  the  nbre  of  jute,  hemp,  and  flax,  consists  of  bundles  of  tubes  or  elemen- 
tary fibres.  The  elementary  fiores  of  Rheea  are  much  longer  than  those  of  jute, 
hemp,  or  flax.  Cotton,  like  Rheea,  consists  of  single  tubes  (hairs),  but  they  are 
thinner,  much  shorter,  and  less  strong.  Rheea  fibre  is  an  article  vastly  superioi 
to  jute  (the  produce  of  Corckorus  capsiUaris,  p.  37).  Both  fibres  were  brongfat 
to  notice  in  Europe  about  the  beginning  of  this  century,  both  are  produced  in 
Ben^l,  but  the  value  of  the  jute  exported  from  India  exceeds  ^,000,000  a-ycar, 
and  18  now  inferior  in  value  only  to  tne  exports  of  cotton,  opium,  and  rice,  whereas 
the  export  of  Rheea  is  as  yet  insignificant.  The  reason  of  this  is  twofold.  The 
preparation  of  jute  is  easy,  and  that  of  Rheea  difficult ;  and  secondly,  jute  thrives 
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luaiiantly  iq  the  climate  of  Bengal  on  comparatively  poor  eoil,  wherea«  Rheea 
lequiras  lich  soil  and  continuous  moiBture.  Rheea  is  eaaUy  propagated  from 
cuttingBy  and  when  grown  for  its  fibre,  it  resembles  a  perennial  plant,  the  her- 
l»ceou8  shoots  being  cut  several  times  a-year. 

2.  B.  rngolosay  WeddelL— Syn.  Urtica  ruguloaa,  WalL 

A  small  tree  with  greyish-brown  branches,  the  youngest  branchlets  as 
well  as  petioles  and  under  side  of  leaves  hoary.  Leaves  alternate,  elliptic- 
laiiceolate,  short-petiolate,  3-5  in.  long,  obtusely  dentate,  with  3  longitu- 
dinal nerves  from  the  base  to  the  apex  of  leaf,  each  nerve  penniveined, 
the  lateial  veins  of  the  midrib  anastomosing  in  a  marked  manner  with 
those  on  the  inside  of  the  two  side  nerves,  the  lateral  veins  on  the  outside 
of  the  side  nerves  being  joined  by  an  intramarginal  vein  running  close 
nnder  the  edge  of  leaf,  nerves  and  veins  prominent  on  the  under  side,  im- 
pressed and  (the  veins)  indistinct  on  the  upper  side  of  leaf.  Flowers 
dioicons  in  round  sessUe  clusters,  each  cluster  in  the  axil  of  a  cordate 
membranous  bract,  the  clusters  arranged  in  long  undivided  lateral  spikes. 
The  leaves  somewhat  resemble  those  of  SarcocJtlamys  ptUcJierrima,  with 
which  it  has  sometimes  been  confused,  but  it  is  readily  distinguished  by 
the  long  simple  flower-spikes. 

Qorhwal  (Kotridan),  Ejimaon,  Nepal,  Sikkim,  Bhutan.  B.  nervosa  of  Madden 
pie  Tend  and  outer  mountains  of  Kamaon,  Joum.  As.  Soc.  xvii.  i.  587),  and  of 
Jameson  (Catalogue,  1854); "  Vem.  Getijgainti;  wood  excellent  for  making  bowls, 

for  which  purpose  it  is  extensively  used  in  Eanoiaon,''  is  probably  this  species. 

« 

3.  B.  platyphylla,  Don  Prodr.  FL  Nep.  60  ;  DC.  Prodr.  xvi.  i.  210.— 
Syn.  B,  rotundifoliaj  Don,  ibid.  U.  macrophyUa,  WalL  Vem.  Oargela^ 
Kamaon. 

A  shrub  with  four-sided  herbaceous  branches ;  branchlets  and  leaves 
rough  with  scattered  short  adpressed  hairs.  Leaves  broad-ovate,  acumin- 
ate, dentate  with  large  triangular  teeth,  basal  nerves  3,  all  penniveined, 
blade  3-9,  petiole  1-5  in.  long.  Flowers  whitish,  monoicous  and  dioicous, 
in  long  axillary  interrupted  spikes,  generally  much  longer  than  the  sub- 
tending leaf.  Male  spikes  often  branching,  in  monoicous  plants  occupy- 
ing the  lower  axUs  of  the  leaves.  Styles  hairy,  exserted.  An  extremely 
variable  plant,  of  which  3  principal  varieties  may  be  noted  in  the  North- 
West  Himalaya,  a.  macrostachya ;  Splitgerbera  macrostaehya,  Wight  Ic.  t. 
1977,  with  very  large  long-petiolate  leaves,  female  spikes  generally  undi- 
vided j8.  rotundi/olia,  with  rotundate  abruptly  acuminate  leaves,  y. 
^cabreUa;  Urtica  scahrella,  Eoxb.  FL  Ind.  iii.  581 ;  Wight  Ic.  t.  691, 
with  small  leaves,  flower-spikes  as  long  as  leaf  or  shorter. 

Outer  ranges  of  the  Himalaya,  ascending  to  7500  ft.  Parisnath  in  Behar. 
Bast  Ben^d,  hills  of  South  Incua  and  Ceylon,  Indian  Archipelago,  Japan  and 
China.    PI.  April- Aug. 

i.  B.  macrophylla,  Don  Prodr.  Fl.  Nep.  60;  DC.  Prodr.  xvi.  L  209.— 
Syn.  Urtica  pendidifiora,  WalL 

A  shrub  or  smaU  tree,  branchlets  four-sided,  and  strigose  with  short 
adpressed  hairs.     Leaves  6-12  in.  long,  lanceolate,  obtusely  serrate,  soft- 
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pubescent  beneath,  upper  side  rough,  the  subetanoe  of  the  leaf  projectmg 
in  raised  angular  plots  between  the  impressed  veins,  basal  nerves  3,  the  side 
nerves  extending  through  three-fourths  of  the  length  of  leaf,  the  midrib 
penniveined  in  its  upper  part  Stipules  lanceolate,  with  a  prominent 
hairy  midrib,  petioles  strigose,  1  in.  long,  flowers  monoicous,  in  long 
drooping  axUlary  simple  spikes ;  the  clusters  of  flowers  in  the  axils  of 
lanceolate  bracts. 

Eamaon,  Nepal,  Sikkim,  ascending  to  4000  feet    Kasia  hills.    Fl.  Aug.-Sept 

The  true  nettles  (Jlrticctf  Girardinta,  Laportea)  differ  j&om  Bodmma 
and  its  allies  bv  stinging  hairs  and  the  perianth  of  the  female  flower  being  2-4- 
cleft,  not  tubmoBe.  Gvrardinia  heteraphylla,  D"^  in  Jara.  Voy.  Bot  t  153 
— Syn.  Urtica  heteropkylla,  Willd.  Vem.  Keri^  Jhelam ;  Ktngiy  Chenab ;  ^tii, 
safiolij  Ravi  ;  An,jan,  kcU,  Bias  ;  Kdrloj  bhabar,  Sutlej  ;  Awa,  aUoy  ehUhr% 
bickua,  N.  W.  Himalaya,  is  a  large  gre^irious  forest  weed,  multiplying  exeeei- 
ingly  on  rich  soil ;  covered  all  over  with  long  stinging  bristles,  leaves  large, 
dentate,  pinnatifid,3-lobed,  and  sometimes  entire,  stipules  ovate,  flowers  dioicooB, 
in  branching,  more  or  less  glomerate,  paniculate  spikes,  female  perianth  of  two 
unequal  segments,  nuts  flat,  ovate,  acute,  1-2  lines  long,  glabrous,  shinins,  sur- 
rounded by  a  mass  of  bristles,  with'  which  the  ramifications  of  the  panide  are 
thickly  set  Himalaya,  2500  to  8000  ft  Kasia  hills.  FL  J\^,  Sept  aosely 
allied,  and  perhaps  not  specificallj  distinct,  are  G.  pcUmcUOy  Wedd.,  DC.  Prodr. 
xvi.  i.  lOl—Syn.  G.  Le^ckenaidtiaiia,  D°o-,  with  large  cordate  stipules,  edge  of 
leaves  cut  into  long  lanceolate  triangular  teeth — ^Nilgiris ;  and  G,  zeylcmUa, 
Dne.;  DC.  Prodr.  ibid.— Syn.  llHica  heterophylla,  Roxb.  FL  Ind.  iiL  586,  Wight 
Ic.  t  687  ;  female  panicles  when  in  fruit  short  compact,  irregularly  reniform, 
but  sometimes  cylindric,  stipules  ovate — Burma  (abundant  in  the  forests  of  the 
Pegu  Yoma,  particularly  in  the  Zamayi),  Mount  Aboo,  Western  Ghats,  and  the 
Konkan,  Ceylon.  The  Nilgiri  nettle  includes  both  G.  palmata  and  G.  tey- 
lanica.  These  3  species  (or  varieties)  yield  a  fine  and  strong  fibre,  which  is 
made  into  twine  and  ropes.    Coarse  cloth  is  made  of  it  in  Sik&n. 

Laportea  crenulatay  Qaudich. ;  Bedd.  Fl.  Sylv.  1 306 — Syn.  Urtica  crenvlata, 
Roxb.  ilL  591 ;  Wight  Ic.  t  686--Jliealum-ina  of  Sikkim,  is  a  large  shrub,  with 
glossy  penniveined  entire  or  crenulate  leaves.  6-18  in.  long,  flowers  dioioous, 
female  perianth  minute,  campanulate,  4-lobed ;  numerous  minute  poisonous 
hairs  on  younc  shoots,  which  make  the  handling  and  even  the  vicimty  of  the 
plant  extremely  painful,  the  effects  lasting  for  days.  It  is  a  remarkable  &ct 
that  the  sting  of  this  j^ant  is  poisonous  only  in  autumn  (Hook.  Him.  Jooni. 
ii.  188).  East  Bengal,  Burma,  evemeen  forests  of  the  western  coast ;  Ceyl<» 
and  Java.  Ropes  are  made  of  the  fibre.  Well  known  to  children  in  Europe  n 
the  burning  sting  of  Urtica  dioiccf,  Linn. ;  Hook.  Stud.  FL  332,  a  perennial  neih 
of  Europe,  and  tne  temperate  regions  of  the  northern  and  southern  hemisphere 
(Kashmir  and  Kunawar  in  the  N.W.  Himalaya). 

3.  POUZOLZIA,  Gaudichaud. 

Shrubs  or  herbs,  usually  with  alternate  leaves.  Flowers  monoicoos, 
rarely  dioicous,  in  sessQe  azillaiy  clusters  or  spikes,  the  male  and  female 
flowers  usually  intermixed.  Male  flowers :  perianth  4-5-lobed  or  -partite, 
segments  valvate  in  aestivation.  Stamens  3-5.  Pistil  rudimentary.  Female 
flowers :  perianth  tubular  or  ovoid,  narrowed  at  the  2-4-toothed  mouth. 
Ovary  included,  usually  free,  1 -celled  with  a  solitary  erect  or  ascending 
ovule ;  style  laterally  stigmatose,  filiform,  deciduous.  Nut  enclosed  is 
the  persistent,  sometimes  winged  perianth. 


J 
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1.  P.  viminea,  Wedd. ;  DC.  Prodr.  xvi.  i  228.— Syn,  P.  avcUwy  Miq. 
P.  borhomca,  Wight  Ic.  i  2100. 

A  small  shrub  with  slender  viigate  branchlets ;  branches,  petioles  and 
nerves  on  the  under  side  of  leaves,  strigose.  Leaves  alternate,  ovate- 
lanceolate,  pale  beneath,  acuminate,  dentate  with  large  acute  teeth,  rough 
with  numerous  minute  raised  points,  blade  3-6,  petiole  ^-1  in.  long;  basal 
nerves  3,  extending  to  three-fourths  the  length  of  leaf.  Flowers  monoi- 
cons,  in  sessile  axillary  clusters,  with  numerous  ovate  bracts. 

Kaniaon,  Nepal,  Sikkim,  ascending  to  5000  ft.  Bhutan,  Assam,  Easia  hills, 
Chittagong,  Burma,  Java.    FL  June-Sept    In  Sikkim  the  leaves  are  eaten. 

iSarcoehlamf/s  tndeherrima,  Gaudich. — Syn.  Urtica  pitlcherrima,  Roxb.  FL 
Ind.  iii.  688,  is  a  large  shrub  with  beautiful,  alternate,  serrate,  lanceolate  leaves, 
grey  beneath,  shining  but  rough  above,  with  3  longitudinal  nerves,  joined  by 
R(^^Iarly  transverse  reticulate  veins,  blade  6-12,  petiole  1-2  in.  long ;  flowers 
dioicous,  in  short  axillary  recurved  panicles,  2  from  each  axil,  composed 
of  Bhort  glomerate  spikes,  female  perianth  obliquely  campanulate,  the  mouth 
lateral,  4-toothed.  Assam,  Silhet,  Chittagong,  Burma,  forming  in  Pegu,  with 
Blumea  grandiSj  Btiddleia,  and  other  fast^^wing  laige  herbs  and  shrubs,  the 
dense  thicket  which  springs  up  on  deserted  Toungyas.    {TscUifoben,  Burm.) 

4.  DEBBEGEASIA,  Gaudich. 

Shrubs  with  rough  serrate  alternate  leaves.  Flowers  monoicous  or 
dioicous,  the  male  clustered,  the  female  in  small  heads.  Male  flowers : 
perianth  4-  rarely  S-partite^  segments  valvate  in  aestivation.  Stamens  4 
or  3.  Pistil  rudimentary.  Female  flowers :  perianth  tubular,  dilated  below, 
^th  a  narrow  4-toothed  mouth,  more  or  less  adnate  to  the  1 -celled  ovary. 
Ovule  solitary,  suberect ;  stigma  sessile,  tufted.  Fruit  a  small  drupe,  the 
onter  fleshy  layer  resulting  from  change  during  maturation  of  the  perianth 
and  outer  stratum  of  the  ovaiy.     Albumen  copious. 

Flower-heads  in  dichotomoos  cymes     .        .        .        .        1.  Z>.  longifolia. 
Flower-heads  sessile  or  snbsessile  .        .        .        .        2.  2>.  bicolor, 

1.  D.  loncrifolia,  Weddell  in  DC.  Prbdr.  xvi.  i.  235^— Syn.  Conoc&- 
pkdus  niveusj  Wight  Ic.  t.  1959.     Missiessya  velutina,  Wedd. 

A  huge  shrub,  branchlets  pubescent  and  often  with  long  scattered  hairs. 
Leaves  lanceolate,  serrate,  upper  side  rough,  under  side  grey  with  soft 
pubescence  of  fine  adpressed  hairs,  penniveined,  the  lowest  pair  of  lateral 
nerves  from  the  base,  blade  4-6,  petiole  1  in.  long.  Flowers  monoicous, 
in  small  heads,  on  dichotomous  axillary  cymes,  numerous  bracteoles  mixed 
with  the  flowers.  Male  perianth  longer  than  bracteoles.  Fruit  yellow, 
of  numerous  minute,  pointed  fleshy  berries. 

Eamaon,  Nepal,  Sikkim,  ascending  to  5000  ft.  Easia  hiUs,  Burma  (common 
on  deserted  Toungyas),  Soutii  India,  Ceylon,  Java.    Fr.  Oct -Jan. 

2.  D.  bicolor,  Wedd.  L  c.  235».— Syn,  D.  hypoleueoy  Wedd.  Mtssi- 
^ssya  hypoleuca,  Wedd.  Urtica  bicolor ,  Roxb.  iii.  589.  Boehmeria  salici- 
Mia,  Don  Prodr.  FL  Nep.  60.  Vem.  Kharwala,  shakai,  Aig. ;  Chainchar, 
chainjli,  chenjvl^  amrer,  sanddri,  Jhelam ;  Sanmniy  sOss,  Ghenab  j  Sidru, 
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aihdruy  ttdsidri,  east  of  Eavi ;  Pincho,  j9nn,  Upper  SuUej  j  Tushidrij 
Kamaon. 

A  large  shrub,  branchlets  and  petioles  with,  soft  grey  tomentoiiL 
Leaves  lanceolate  or  linear-knceolate,  shortly  petiolate,  serrate,  upper^side 
rough  with  numerous  minute  round  elevated  dots,  under  side  white,  vith 
soft  densely  matted  tomentum,  penniveined,  the  lowest  pair  of  lateral 
nerves  basal.  Flowers  monoicous,  in  round  axillary  sessile  or  sabsesale 
heads,  numerous  bracteoles  mixed  with  flowers.  Male  peiianth  outside 
white-tomentose,  as  long  as  biacteoles.  Fruit  yellow,  of  numerous  minnte 
pointed  fleshy  berries. 

Afghanistan.  Salt  range.  Common,  generally  in  valleys  near  water,  in  the 
North- West  Himalaya  east  to  the  Saida  river,  ascendinc  to  5000  ft.,  and  extend- 
ing up  the  Sutlej  valley  as  far  as  WangtiL  FL  Marcn,  April ;  fr.  June-Ang. 
Twine  and  ropes  are  made  of  the  fibre. 

VilMfrunea  frutescens,  Blume;  DC.  Prodr.  xvi.  i.  236«  (Syn.  UrUeafivt- 
escens,  Thunb. ;  Boxb.  Fl.  Ind.  ui.  589,  and  Bohmeria  efrutefcensy  Thunb.))  is  & 
shrub,  with  slender  pubescent  branches,  ovate,  acuminate,  serrate  leaves,  con- 
color  or  white  beneath,  3-nerved,  the  midrib  penniveined  in  the  upper  balf  of 
leaf,  blade  2-4,  petiole  1-2  in.  long.  Flowers  dioicous,  in  sessile  or  sabeesdle 
compact  heads,  lateral,  below  the  leaves,  numerous  bracteoles  between  the 
flowers.  Fruit  of  many  minute  d^  ovoid  nuts,  the  base  surrounded  by  the 
connate,  half  fleshy  bracteoles. — ^amaon,  Vem.  Gvr  UukiaraQ),  Madden, 
Nepal,  Sikkim,  ascending  to  5000  ft,  Bhutan,  ■China,  Japan. 

4.  MAOUTIA,  WeddeU. 

Shrubs,  with  alternate  triplinerved  leaves,  hoary-tomentose  beneath. 
Flowers  monoicous  or  dioicous,  clustered  or  capitate,  the  clusters  loosely 
and  irregularly  cymose,  cymes  usually  in  pairs  &om  the  axils.  Male 
flowers :  perianth  5-partite.  Segments  valvate  in  aestivation.  Stamens  5. 
Pistil  rudimentary.  Female  flowers  :  perianth  usually  0.  Ovary  ovoid, 
with  a  solitary  suberect  ovule ;  style  short  j  stigma  sublateral  peisistent 
Nut  slightly  compressed  or  trigonous,  outer  stratum  slightly  fleshy.  Al- 
bumen thin. 

1.  M.  Puya,  Wedd. — Syn.  Urtica  Puya,  Wall  Boehmeria  frtde^eenSy 
Don  Prodr.  FL  Nep.  69.  B.  Puya,  Hook.  Joum.  Bot.  iii  (1851)  t  7. 
Vem.  Pot,  pua,  N.W.P.     See  Madden  in  Joum.  As.  Soc.  xviii.  L  622. 

A  shrub,  branches  with  long  soft  hairs.  Leaves  elliptic,  long-acumin- 
ate, dentate  with  large  triangular  teeth,  white  beneath  with  densely  mat^ 
ted  hairs,  3  prominent  basal  nerves,  blade  3-6,  petiole  1-2  in«  long,  stipules 
axillary,  deeply  bifid.  Flowers  monoicous,  in  small  round  heads,  either 
unisexual  or  composed  of  male  and  female  flowers  mixed,  the  flowe^heads 
in  axillary  dichotomous  panicles  shorter  than  petioles,  with  slender 
branches.     Female  flowers  without  perianth.     Nuts  triquetrous. 

Garhwal,  Kamaon,  Nepal,  Sikkim,  ascending  to  4000  ft.  Kasia  hills.  Buima, 
hills  east  of  Toimgoo  above  2600  ft.  (D,  B.)  Fl.  May-July.  Cloth  and  fishing- 
nets  are  made  of  the  fibre.  Regarding  this  and  other  Nettle-fibres,  see  Hoyle, 
Fibrous  Plants  of  India. 
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6.  MOBUS,  Liim. 

Trees  or  shrubs  with  alternate,  simple  leaves  and  deciduous  stipules. 
Flowers  unisexual,  monoicous  or  dioicous ;  male  flowers  in  deciduous 
spikes,  female  flowers  in  spikes  or  heads.  Perianth  in  male  flower  always 
deeply  4-parted,  in  female  flower  of  4,  sometimes  of  2  or  3  segments  or 
distinct  leaves.  Stamens  4,  opposite  to  and  longer  than  perianth-seg- 
ments, inserted  around  a  minute  rudimentary  ovary,  anthers  2-celled,  in- 
tiorse,  opening  longitudinally,  filaments  flattened  at  base.  Ovary  1 -celled 
or  2-celled,  one  cell  smaller  and  often  without  an  ovule,  otherwise  one 
ovale  in  each  celL  Fruit  a  compound  beny,  consisting  of  the  succulent 
perianths,  enclosing  each  a  1 -seeded  carpel  with  a  thin  membranous,  after- 
wards gelatinous  pericarp.    Embryo  curved  in  a  fleshy  albumen. 

Perianth  of  female  flowers  of  4  leaves  or  segments,  the  2  inner 
flat  or  concave,  the  2  on^r  more  or  less  keeled. 
Female  flower-spikes  short  ovoid. 

Leaves  acute ;  styles  short,  free,  glabrous  or  slightly 

haiiy 1.  if.  alba. 

Leaves  long-acnminate ;  styles  long,  hairy,  connate  to 

one-fourth  their  length 2.  if.  indiccu 

Female  flower-spikes  long,  cyUndric 8.  if.  loBvigata, 

Perianth  of  female  flowers  of  2-4,  generally  8,  equal,  oblong 

segments 4.  if.  aerrala. 

Bureau,  in  the  zvii.  vol.  of  De  Candolle's  Prodromus,  unites  all  these 
under  if.  alba,  but  maintains  M.  nigra  as  a  distinct  species.  The  matter 
seems  to  demand  feurther  inquiry  on  the  spot  in  India. 

1.  M.  alba,  linn.— Tab.  XI-VII„Eoxb.  Fl.  Ind.  iii.  594  j  DC. 
Prodr.  xviL  238  j  Eeichenb.  Fl.  Germ.  t.  667. — Syn.  M.  taiarica,  Linn. 
Mulberry,  MUrier  blanCy  Fr. ;  Matdbeerbaum,  Germ. ;  Moro,  It.  Vem. 
Tut,  iul,  tvlldUy  chvnnif  chun, 

A  middleHEOzed  deciduous  tree,  youngest  branchlets,  petioles,  and  under 
nde  of  leaves  along  nerves  slightly  pubescent  Leaves  ovate,  base  often 
cordate,  dentate,  frequently  lobed,  blade  2-3  in.,  petiole  J-1  in.  long,  3 
basal  nerves,  middle  nerve  peuniveined.  Fl.  monoicous,  the  sexes  often 
on  distinct  branches  (Willkomm).  Female  spikes  pedunculate,  peduncle 
as  long  as  spike  or  nearly  so,  perianth  and  style  glabrous  or  slightly  ciliate. 
Perianth-segments  of  male  flower  elliptic.  Styles  distinct,  varying  in  length. 
Fruit  white  or  red,  sweet. 

From  this  species  M,  nigra,  Linn. ;  Eeichenb.  Fl.  Germ.  t.  658 — ^the 
Black  Mulberry ;  GeUo  nerOf  It. — is  distinguished  by  tomentose  broader 
more  firm  and  thick  leaves,  often  5-nerved,  short-pedunculate  or  subsessile 
female  flower-spikes,  perianth  and  styles  densely  hairy,  and  purple,  acidu- 
lous and  sweet  fruit.  Male  and  female  fl.  on  distinct  branches,  often  dioi- 
cous (Willkomm).  I  do  not  venture  to  decide  whether  if.  atropurpurea, 
Roxb.  1.  c.  595,  with  long  cylindric  dark-purple  fruit,  brought  to  Calcutta 
ftom  China,  should  be  referred  to  M.  alba,  of  which  Bureau  makes  it  a 
variety. 

The  Mulberry  is  commonly  cultivated  in  Afghanistan,  Beluchistan,  abundantly 
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in  the  Peshawar  valley  and  the  northern  part  of  the  trans-Indus  territory.  Also 
in  the  Panjab  plains,  in  Kashmir  and  the  North- West  Himalaya,  ascending  in 
Ladak  to  11, (KK)  ft.  Likewise  in  Europe,  Western,  Central  Asia,  and  ChuuL 
The  home  of  the  Black  Mulberry  is  unoiown  ;  it  is  stated  to  be  wild  in  Persia 
and  Afghanistan  (classic  writers  were  familiar  with  the  tree,  which  was  early 
introduced  to  Greece,  and  thence  to  Italy).  The  black  is  a  larger  tree  than  the 
white  Mulberry ;  both  are  hardy  in  England.  In  Eastern  Europe  M.  niara  is 
more  tender  than  M.  alba.  The  home  of  the  White  Mulberry  is  probably 
China  ;  it  was  not  known  to  ancient  writers,  and  was  introduced  into  Europe  in 
the  fifteenth  century  (Hehn  Eulturpflanzen,  283).  In  North  India  the  tree  is 
leafless  during  the  cold  season,  the  new  leaves  appear  from  the  middle  of  Feb- 
ruary to  Mardi  or  even  to  April — ^there  is  great  variation  in  that  respect ;  and 
trees  are  often  seen  bare,  while  others  close  to  them  are  in  full  leaf.  FL  Maich, 
April ;  the  fruit  ripens  May,  June,  later  of  course  at  c^reat  elevations.  Attains 
d(MO  ft.,  with  an  erect  trunx  6-8  ft  girth  (occasionally  10-12),  one  in  the  Salt 
range  16  ft  Bark  grey  or  light  brown,  with  shallow  furrows.  Sap  white,  soft;, 
heartwood  yellow,  yellowish-orown  or  reddish-brown,  with  distinct  annual  rings, 
which,  as  in  the  Ashf  are  marked  by  an  inner  belt  of  .large  pores  close  together, 
forming  the  spring  wood,  the  outer  belt  being  wider,  with  small,  scanty,  but 
uniformly  distributed  pores.  Medullary  rays  numerous,  shovring  in  a  vertical 
section  like  narrow  horizontal  bands.  Polishes  well,  and  is  a  strong  nsefal 
wood,  much  employed  for  building,  furniture,  and  agricultural  impiementa. 
Also  used  in  boat-building  on  some  of  the  Panjab  rivers.  Weight  of  the  Euro- 
pean wood  38-56  lb.  The  twigs  are  touch  and  strong,  in-  KAabTnir  they  are  used 
for  binding  loads.  The  leaves  are  larg^y  used  as  feeder,  particularly  for  sheep 
and  goats.  In  Kashmir  the  tree  is  important  for  feeding  the  silkwoim,  and  the 
felling  of  trees  even  in  private  gardens  is  prohibited. 

The  chief  product  of  this  tree,  however,  in  the  Panjab,  Beluchistan,  and  Afghan- 
istan, is  the  fruit,  of  which  there  are  many  varieties,  sweet  and  acid,  and  of  all 
shades  of  colour,  from  white  to  a  deep  blackish  purple.  The  lai^e  white  kind 
of  the  Peshawar  valley  {Shah  tui)  is  one  of  the  best  The  following  kinds  are 
cultivated  in  Beluchistan,  accordmg  to  Stocks :  tSiahf  colour  black  and  white 
mixed ;  Bedana  (seedless) ;  Pewandi  (grafted),  with  delicious  pearly  small 
white  fruit ;  Shah  tut  (Royal  Mulberry) ;  Khar  tut  (Jackass  Mulberry).  It 
remains  for  farther  inquiry  on  the  spot  which  of  these  varieties  should  he 
classed  under  M,  alba  and  niffra,  and  it  ib  not  impossible  that  it  may,  in 
'^  the  Panjab  and  Afghanistan  at  least,  be  found  impracticable  to  maintain  the 
distinction  between  the  two  species.  In  Kashmir  and  AfKhanistan  the  fruit 
furnishes  a  considerable  portion  of  the  food  of  the  inhabitants  in  autumn, 
and  much  of  it  is  dried  and  preserved. 

2.  M.  indica,  Linn. ;  Eoxb.  FL  Ind.  iiL  596. — Syn.  M.  parvifoUa, 
Royle.     Sans.  Tida,     Vem.  Tul,  Pb. ;  TiUri,  KW.P. ;  Tut,  Bengal 

A  deciduous  shrub  or  small  tree ;  buds,  stipules,  and  youngest  leaves 
with  long  hairs.  Leaves  pubescent  when  young,  rough  afterwards  with 
minute  round  raised  dots,  ovate,  long-acuminate,  sharp-serrate,  often  deeply 
lobed,  with  3  basal  nerves,  midrib  penniveined,  blade  2-5  in.,  petiole  |-1| 
in.  long.  Male  fl.  short  -  pedicellate,  perianth  -  segments  elliptic,  haiiy  as 
well  as  pedicel  and  peduncle.  Female  fl. :  spikes  short-ovoid,  on  slender 
peduncles  about  half  the  length  of  spike ;  leaves  of  perianth  obovate,  with 
broad  white  edges  ;  styles  long,  hairy,  connate  to  about  one-fourth  their 
length.  Fruit  small,  ovoid  or  subglobose,  black  when  ripe.  Dr  Stewart 
considered  this  as  merely  a  vaiiety  of  M.  alba.    Farther  researches  on  the 
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spot  will  perhaps  confirm  tliis  view ;  the  question  is,  whether  the  char- 
acters here  stated — long-acuminated  leaves,  connate  styles,  and  the  shape 
of  perianth-segments — ^are  constant  or  not. 

Not  nnconmion  wild  in  the  sub-Himalayan  tract  and  outer  hills  of  the  Panjab 
and  Eamaon,  ascending  to  5000  and  occasionally  to  7000  ft  Wild  in  the  val- 
leys of  Sikkun,  ascending  to  4000  ft  China,  Japan.  This  is  the  Mulberry 
which  is  generally  cultivated  as  a  low  shrub  in  Bengal,  Burma,  and  in  places  in 
the  peninsula  for  its  leaves,  which  are  us^  to  feed  the  silkworm.  Fl.  Feb. ;  fr. 
May.  Qiows  sometimes  into  a  small  tree,  20-25  ft  high,  with  16-18  in.  girth. 
^^  grey.    Wood  hard  and  close-grained. 

3.  M.  lavigata,  WalL— Syn.  M.  glabrata,  Wall.    Vem.  Tut. 

A  iniddle-si2ed  or  large  deciduous  tree ;  stipules  and  bud-scales  with 
long  soft  hairs,  extremities  and  youngest  leaves  slightly  pubescent. 
Leaves  glabrous,  smooth  or  slightly  rough,  ovate,  short-acuminate,  some- 
times lobed,  base  often  cordate,  blade  3-7  in.,  petiole  about  1  in.  long, 
tasal  nerves  3,  midrib  penniveined  with  4-6  pairs  of  main  lateral  nerves. 
Flowers  in  long,  drooping,  short -pedunculate  spikes,  peduncles  hairy. 
Male  fl.  sessile,  perianth-segments  concave,  very  hairy  outside,  filaments 
slightly  dilated  at  base.  Female  fl. :  perianth  of  4  glabrous,  rotundate, 
concaye  segments;  styles  slightly  connate  at  base,  papillose,  otherwise 
aearly  glabrous. 

Wild  and  cultivated  in  the  Himalaya  from  the  Indus  to  Assam,  ascending  (in 
East  Nepal)  to  4000  ft  Burma  (evergreen  forests,  Thoungyeen,  D.B.,  March 
1859).  Cultivated  ^scarce)  on  the  Soane  in  Behar.  FL  Nov.-March;  fr.  March- 
May.    The  fruit  is  long,  cylindrical,  yellowish- white,  sweet  but  insipid. 

4.  M.  serrata,  Roxb.  1.  c.  596. — Syn.  M,  pahdariay  D^e.  in  Jacq.  Voy. 
Bot.  t  151.  Vem.  Krun,  karun^  tut,  kdura,  karru,  tvlukut,  tuUdu,  sod, 
flw,  »A/a,  dilmu,  kimu,  Pb. ;  Kirau,  himu,  N.W.P. 

A  large  deciduous  tree  with  scaly  buds ;  branchlets,  petioles,  and  young 
leaves  soft-pubescent  or  tomentose.  Leaves  broad-ovate,  acuminate,  often 
lobed,  edge  deeply  cut  with  large  acute  serratures,  stipules  broad-lanceolate, 
blade  2-8  in.,  petiole  1-2  in.  long.  Flowers  (dioicous.  Madden)  in  shortr- 
pedonculate  cylindrical  spikes,  male  spikes  1-2  in.,  female  spikes  ^  in. 
^o^g)  peduncles  soft-tomentose,  with  long  hairs.  Male  fl. :  perianth-seg- 
ments elliptic-oblong,  very  hairy  outside;  filaments  tapering  from  a  broad 
flat  1-nerved  base.  Female  fl. :  perianth-segments  2-4,  commonly  3,  equal, 
ciliate,  styles  connate  at  base,  very  hairy.  Fruit  not  very  fleshy,  mucila- 
ginous, sweet,  purple. 

Common  wild  locally,  in  many  parts  of  the  N.W.  Himalaya,  generally  from 
^000  to  9000  ft,  descending  in  places  to  2600  ft  Cultiv.  up  to  Chergaon  in 
Knnawar.  The  young  leaves  come  out  in  May ;  fl.  April,  May ;  fr.  June-Aug. 
Attains  60-70  ft,  with  an  erect  trunk  of  great  ^th,  9-10  ft  not  uncommon. 
Dr  Stewart  noted  several  of  20  ft,  and  one,  a  magnificent  specimen,  at  the  Hindu 
temple,  Barmaor  on  the  BavL  in  the  Chamba  State  (elev.  7000  ft.),  of  28  ft 
pth.  Growth  apparently  slow,  annual  rings  distinct.  Bark  pale  greyish- 
viown,  with  a  reddish  tinge,  smooth  or  rough  with  irregular  shallow  vertical 
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fiflsiires,  not  mimiiig  into  each  other.  Sometinies  the  outer  bark  peels  off  in 
scales,  somewhat  similar  in  appearance  to  the  bark  of  jEsculus  indtca.  Heart- 
wood  yellowish  or  dark  reddish  -  brown,  with  white  medullary  rays.  Easily 
worked,  not  heavy,  polishes  beautifully,  and  might  answer  for  cabinet-worK. 
Is  used  for  agricultural  implements,  toys,  troughs,  and  similar  artidea.  The 
tree  is  often  lopped  for  cattle-fodder. 

BrcrusaoTvetia  papyriferOj  Vent. ;  DC.  Prodr.  xvii.  224 ;  Bot.  Mag.  t 
2358,  the  Paper  Mulherryy  is  a  ndddle-eized  dioicous  tree,  with  ovate 
dentate  leaves,  the  upper  side  rough,  the  under  side  sofb-tomentose,  male 
flowers  in  cylindrical  catkins,  femsde  flowers  in  compact,  tomentoee  heads, 
from  which  project,  at  the  time  of  maturity,  long  fleshy  stalks,  bearing  1- 
seeded  carpels.  The  leaves  of  young  trees  and  root-suckers  are  often  lobei 
Japan,  China,  Polynesia,  Siam.  Hardy  in  England,  also  in  Fiance  and 
Western  Germany.  Wood  light-coloured,  even-grained,  not  hard  and  not 
heavy.  The  Ta^o-cloth  of  the  South  Sea  Islands  is  made  of  the  inner 
bark  j  in  Japan  paper  is  made  of  it,  particularly  the  thick  paper  for  the 
eggs  of  the  silkworm ;  and  in  Siam  and  Burma  the  thick  blackened  cacd- 
boards,  used  like  slates  in  Europe  for  accounts  and  other  writing.  {Fdlor 
haik'&Mxm,)  In  February  1859  I  found  it  growing  apparently  wild,  on 
the  Sal  ween  river  (lat.  18°  40')  near  Kolodo  and  Dahguin  zeik,  at  the 
borders  of  the  Karenee  country.  This  useful  tree  seems  to  accommodate 
itself  readily  to  different  conditions  of  climate,  and  might  advantageously 
be  cultivated  in  North-West  India. 

7.  STBEBLUS,  Loureiro. 

Tree  or  shrub  with  alternate  coriaceous  distichous  leaves  and  small  lat- 
eral early  deciduous  stipules.  Flowers  dioicous,  male  in  shortly  pednn- 
culate  axillary  clusters,  female  singly  pedunculate.  Male  fl. :  perian^ 
4-partite,  segments  imbricate,  stamens  iiiflexed  in  aestivation.  Female  fl.: 
perianth  4-phyllous,  segments  dry  concave  concealing  the  ovary.  Ovary 
1-celled  with  a  solitary  pendulous  ovule,  stigmas  2  filiform.  Fruit  glo- 
bose, enclosed  in  the  accrescent  perianth.     Albumen  none. 

1.  S.  asper.  Lour. ;  Bedd.  Fl.  Sylv.  Anal.  gen.  t.  26.  —  Syn. 
Trophia  aspera,  Ketz. ;  Roxb.  Fl.  Ind.  iii.  761 ;  Epicarpurvs  orieirfoii*, 
Blume;  Wight  Ic.  t.  1961.  Vem.  Jindi^  Pb. ;  Siora^  sihaura,  hof- 
channa,  rusa,  Oudh,,  K.  W.P. ;  Barranki,  harintka^  TeL 

A  rigid  shrub  or  a  small  scraggy  tree  with  dark-green  foliage,  branch- 
lets  hairy,  all  parts  full  of  milky  juice.  Leaves  short-petiolate,  dliptic  or 
obovate,  2-4  in.  long,  penniveined,  irregularly  dentate,  rough  on  both  sides 
with  minute  raised  round  dots ;  stipules  obUquely  lanceolate.  Floweis 
dioicous.  Male  fl.  in  short-petiolate  globose  heads,  with  a  few  bracteoles 
at  the  base ;  perianth  campanulate,  4-fid,  pubescent  outside.  Female  & 
solitary,  on  slender  peduncles,  longer  than  flower,  supported  by  2  bnc- 
teoles ;  perianth  6-fid,  closely  imbricate,  two  opposite  segments  inside,  two 
outside ;  styles  two,  long-filiform,  connate  at  the  base.  Fruit  a  yellow  1- 
seeded  berry,  partly  enclosed  in  the  enlarged  perianth. 


Sireblus.]  LXVU.  UBTICACKS.  411 

Sub-Himalayan  tract  west  to  the  Bias  river.  Ondh  forests,  Banda,  Behar, 
Bengal,  South  India,  Ceylon,  Burma,  Siam,  and  Indian  Archipelago.  Gene- 
rally in  dry  open  forests^  often  on  poor  soil.  Male  trees  generally  more  abun- 
dant than  female  trees.  The  leaves  are  renewed  in  March.  Fl.  Jan.-March ;  fr. 
May-July.  Attains  20  ft.,  with  a  short  erect  trunk,  3-4,  rarely  6  ft.  girth. 
Bark  ^  in.  thick,  grey,  greenish- white  or  brown,  smooth,  with  faint  ridges,  rough 
when  old,  with  snudl  corky  exfoliating  scales.  Inner  substance  milky,  com- 
posed of  greenish- white,  reticulate,  soft  silky  fibres.  Wood  white,  tough  and 
elastic,  no  distinct  heartwood.  Weight  42|  lb.  (Kyd),  45  lb.  ^Skinner).  Value 
of  P.  570  (Kyd),  604  (Skinner).  A  good  hedge-pdant,  coppices  well,  and  has 
been  recommended  for  the  production  of  fueL  The  twigs  are  used  as  tooth- 
brushes, and  the  leaves  to  polish  wood  and  ivory.  In  Siam  paper  is  made  of 
tiie  bark.  The  leaves  are  lopped  extensively  for  fodder.  The  milky  juice  is 
used  medicinally,  the  berries  are  greedily  eaten  by  birds. 

PhylloMamys  tpinosa,  Bureau  in  DC.  Prodr.  xviL  218 — Syn.  Taxotrophis 
Roxburghiij  Blume  Mus.  Bot.  Lugd.  Bat.  ii.  78  ;  Bedd.  Fl.  Sylv.  AnaL  gen.  t. 
26 ;  TropMs  spinoaa,  Roxb.  1.  c.  762 ;  Epicarpurus  spinosus,  Wight  Ic.  t  1962 
— ^Vem.  Sukaliy  Tel,  is  a  small  tree  on  the  hills  of  the  Coromandel  coast  and 
iarther  south  in  the  peninsula,  with  straight  axillary,  often  leaf-  and  flower- 
bearing  spines,  male  n.  in  sessile  heads,  female  fl.  solitary,  short-pedimculate, 
perianth  of  4  lanceolate  tapering  leaves,  enlarged  in  fruity  and  much  longer 
than  the  yellow  cujp-shapea  berrv,  from  which  the  seed,  enclosed  in  a  thin 
endocarp,  protrudes  m  a  way  similar  to  the  seed  of  TaaruSj  whence  the  name  of 
Tcusoirqphis  (uniting  the  cliaracters  of  Taxus  and  Trqphds), 

8.  PIOUS,  linn. 

Trees  or  shrubs,  juice  usually  milky.  Leaves  alternate,  rarely  opposite, 
entire  or  lobed;  stipules  amplexicaul,  usually  deciduous.  Flowers  uni- 
sexual, minute,  on  the  inside  of  a  hollow,  globose  ovoid  or  pear-shaped 
receptacle,  commonly  called  a  fig,  supported  at  the  base  by  3  or  4  bracts, 
the  mouth  of  the.  receptacle  closed  by  numerous  scales  in  several  rows,  the 
inner  scales  turned  inwards,  those  of  the  outer  row  more  or  less  erect. 
Kumerous  bractlets  generally  between  the  flowers.  Beceptacles  usually 
androgynous,  male  flowers  few,  near  the  mouth,  rarely  numerous,  mixed 
with  the  female  flowers,  or  in  separate  receptacles.  Perianth  thin,  colour- 
less, hyaUne  or  membranous  or  subcoriaceous,  and  then  frequently  red, 
of  3-6  segments  or  distinct  leaves,  the  segments  of  the  fem£de  perianth 
often  narrow,  and  sometimes  very  thin  or  entirely  wanting.  Stamens  1 
or  2,  rarely  more,  and  then  opposite  to  the  perianth-segments ;  anthers 
generally  of  two  distinct  cells,  versatile  or  basifixed.  Ovary  1 -celled,  very 
rarely  2-celled,  style  usually  lateral,  short  or  fiUform;  stigma  terminal, 
peltate,  or  long,  penicillate,  or  bifld.  Eeceptacles  either  in  the  axils  of 
leaves,  generally  in  pairs,  or  clustered  on  leafless  but  often  bracteate  race- 
mose or  paniculate  branches  on  the  old  wood.  The  fruit  generally  requires 
several  months  to  ripen;  it  consists  of  the  enlarged,  generally  fleshy  recep- 
tacle, often  stalked,  with  the  bracts  at  the  base  of  the  stalk,  enclosing  num- 
erous minute  seed-like  nuts,  often  surrounded  by  the  persistent  membran- 
ous or  succulent  perianth.     Embryo  curved  in  a  fleshy  albumen. 

A  large  cenus,  comprising  upwards  of  600  species,  of  which  more  than  60  are 
Tfidiftn.     UrosUgmay  Caveuia,  and  other  genera,  established  by  Gasparrini  and 
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[Fieus. 


1.  F.  bengalennL 

2.  P.  tomenim. 


8.  F,  infedorvL 
4.  F.  fFightioM. 


5.  F,  religum. 

6.  F.  cord^foUa, 

7.  F.  retitsa. 


Miquel,  are  now  reunited  with  Fictu  in  the  enumeration  of  spedes  puhlished 
by  Miquel  in  the  third  volume  of  Annales  Musei  Bot  Lugdum  Batavi,  1867. 

I.  Receptacles  axillary,  usually  in  pairs ;  the  ripe  fruit  often  in 
the  axils  of  fallen  leaves. 
.    Receptacles  sessile  or  subsessile  ;  leaves  glabrous  or  hairy, 
never  rough  ;  male  fl.  monandrous ;  stigma  elongated, 
featherv  (subgenus  UroBtigma), 
Main  lateral  nerves  4-15  pair,  prominent. 
Petioles  short,  less  than  one-fourth  the  length  of  blade. 
Roots  from  branches  numerous,  growing  into  sup- 
ports and  secondary  stems  ;  frait  pubescent,  red 

when  ripe 

Roots  from  branches  not  numerous ;  fruit  tomentose, 
grey  when  ripe  .        ,        .     '   .         • 

Petioles  one-third  or  one-half  the  length  of  blade. 
Fruit  sessile  ;  main  lateral  nerves  8-12  pair ;  fruit 

white  when  ripe 

Fruit  on  short  peduncles ;  main  lateral  nerves  6-8  pair 
Petioles  long,  exceeding  half  the  lenglh  of  blade ;  fmit 
black  when  ripe. 
Point  (acumination)  of  leaf  linear,  1-8  in.  long ;  petiole 

generally  as  long  as  greatest  breadth  of  leaf 
Point  of  leaf  subulate,  4  to  1  in.  long  ;  petiole  shorter 
than  greatest  breadth  of  leaf       .... 
Main  lateral  nerves  numerous,  slender      .... 
Receptacles  pedunculate ;  leaves  generally  rough ;  male  fl. 
often  2-8-androus ;  stigma  generally  bifid.   (These  spp. 
belong  to  various  subgenera,  the  characters  and  limits 
of  which  are  not  yet  exactly  defined. ) 
Petioles  between  one-fourth  and  one-half  the  length  of 
leaf. 
Leaves  generally  lobed ;  branchlete  pubescent  or  gla- 
brous          

Leaves  dentate,  not  generally  lobed ;  branchlete  to- 

mentose 

Petioles  less  than  one-fourth  the  length  of  leaf. 
Leaves  elliptic-oblong  or  ovate. 

Leaves  elliptic-oblonff ;  main  lateral  nerves  7-10  pair 
Leaves  ovate  ;  main  lateral  nerves  4-6  pair    . 
Leaves  oblong-lanceolate,  long-acuminate  . 
IL  Receptacles  on  leafless  racemose  or  pamculate  branches  from  the 
old  wood,  ^nerally  on  the  trunk ;  male  fl.  generally  monan- 
drous, perianth  of  3-4  large  hyaline  segments,  enveloping 
each  other ;  female  perianth  none  or  smul,  or  very  thin  and 
transparent  (subgenus  Covellia), 
Leaves  alternate. 
Leaves  short-petiolate,  very  uncqiial-sided,  the  lower 

lobe  of  the  base  rounded,  projecting    . 
Leaves  not  uneaual-sided ;  petioles  1-4  in.  long. 

Leaves  lanceolate 

Leaves  broad- ovate,  with  deeply  cordate  base 
Leaves  opposite 


8.  F.  Carica. 

9.  F.  virgaU, 


10.  F.paratUiai' 

11.  F.  tcandens. 

12.  F,  trtuh/carf^ 


IS.  F,  Cunia, 

14.  F.  gUmeraia>. 

15.  F.  Jiooebur9k»' 

16.  F.  hitpida. 


1.  P.  bengalensis,*  linn. — Syn.  F.  indica,  Eoxb.  n.  Ind.  ill  539; 

*  There  is  some  doubt  as  to  what  tree  was  intended  bv  Linnnus  under  the  name  of 
F.  indica,  and  I  follow  Miquel  in  calling  the  ^oftyan,  F.  bengcU$nn»,  though  Roxboi^ 
referred  it  to  F,  iiidica,  Linn.  The  tree  which  Miquel  refers  to  F.  indiM^  Usol,  is 
mentioned  at  p.  415. 
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Urostigma  hengalense.  Gasp. ;  Wight  lo.  t.  1989.    Banyan, — Sans.  Vata. 
Vern.  BoVy  bar,  bera,  hargai,  Hind. ;  WaVy  Bombay. 

A  large  tree  with  spreading  branches,  sending  down  numerous  slender 
roots,  which  descend  to  the  ground  and  afterwards  become  trunks.  Leaves 
alternate,  approximate  near  the  ends  of  branches,  ovate,  entire,  obtuse, 
base  cordate  or  rounded,  3-5-nerved,  the  midrib  with  4-6  pair  of  main 
lateral  nerves,  joined  by  fine  transverse  reticulate  and  distinct  intramar- 
ginal  veins,  coriaceous,  smooth  above,  soft-tomentose  pubescent  or  gla- 
brate  beneath,  blade  4-8,  petiole  1-2  in.  long,  a  broad  smooth  gland  at  the 
top  of  the  petiole  on  the  under  side ;  stipules  sheathing,  leaving  annular 
scars  on  branchlets.  Beceptacles  sessile,  axillary,  each  receptacle  supported 
by  2-4,  more  or  less  connate,  broad  obtuse  bracts.  Male  and  female  fl. 
in  the  same  receptacle  mixed  with  long  linear  bracteoles ;  perianth  3-4- 
parted,  male  fl.  monandrous.  Fruit  globose,  pubescent,  red  when  ripe, 
j^  in.  diam. 

Commonly  Ranted  by  Hindoos  throughout  India,  as  far  north  as  Peshawar, 
in  the  outer  Himalaya  as  high  as  4000  ft  Wild  in  the  forest  tracts  of  the 
sub-Himalayan  tract,  Oudh,  Bengal,  and  Central  India,  irregularly  distributed, 
common  in  places,  and  wanting  in  others.  In  North  India  the  leaves  are  renewed 
in  March  and  Apnl ;  the  fruit  ripens  April,  Mav,  and  remains  long  on  the 
tree  ;  the  young  foliage  has  a  brownish  colour.  The  Banyan  sends  down  aerial 
roots  from  the  branches  to  a  greater  extent  than  any  other  Ficus  ;  they  root  in 
the  ground  and  grow  into  tnmks,  which  serve  as  a  support  for  the  horizontal 
branches,  and  as  feeders,  thus  nadually  increasing  the  diameter  of  the  crown. 
Many  specimens  are  known  in  Bengal  with  the  crown  200-300  ft  in  diameter 
and  larger.  Qrows  70-100  ft.  high,  the  main  stem  generally  of  moderate  girth. 
In  North- West  India  the  rootdrops  are  much  less  numerous  and  strong  than  in 
the  moister  and  warmer  climate  of  Bengal  and  the  peninsula,  but  the  trunk 
attains  a  lar^e  size,  25  or  30  ft.  girth  being  not  uncommon,  and  trees  exist  even 
in  the  dry  chmate  of  the  Panjab,  with  numerous  rootdrops  covering  considerable 
areas.  Tne  bark  is  1  in.  thick,  g^y,  but  darker  coloured  than  that  of  the  Peepul, 
smooth  and  even,  with  circular  shallow  furrows,  inner  bark  pale-red,  fibrous. 
The  bark  of  old  stems  often  exfoliates  in  flat  roundish  scales.  Wood  open- 
grained,  not  durable,  whitish,  with  concentric  wavy  bands  of  lighter-coloured  tis- 
sue. Medullary  rays  numerous,  distinctly  marked.  Pores  large,  few,  often  in 
pairs  ;  the  cub.  ft.  weighs  30-36  lb.,  and  Skinner  gives  the  value  of  P.  at  600. 
Mindoos  do  not  generally  fell  the  tree,  but  the  wood  is  occasionally  used  for 
boxes,  door-paneb,  and  is  said  to  be  valued  for  well -rings.  The  rootdrops 
are  tough  and  elastic,  and  are  used  for  tent-poles,  poles  for  carrying  loads, 
also  for  cart-yokes.  A  coarse  brown  cordage  is  made  of  them,  which  the  Sikhs 
used  largely  for  slow-matches  for  their  matchlocks.  Birdlime  is  prepared 
from  the  acrid  milky  juice ;  when  dried  it  has  the  form  of  dark-brovm  lumps. 
Brahmins  use  the  leaves  as  plates,  and  leaves  and  twigs  are  a  favourite  fodaer 
of  cattle  and  elephants.  LaJch  ta  collected  from  the  tree  in  some  i>arts  of  the 
eastern  and  central  Panjab  and  in  Ceylon,  not  in  Sindh.  The  finiit  is  sweetish, 
and  is  eaten  during  times  of  scarcity  ;  it  is  greedily  devoured  by  birds.  The 
leaves  are  applied  to  bruises,  and  the  bark  is  used  m  native  pharmacy.  Like 
other  sp.  of  Ficvs,  the  Banyan  often  grows  from  seeds  left  by  oirds  in  the  fork 
of  anotner  tree,  whence  it  sends  down  aerial  roots,  which  gradually  form  a  net- 
work of  thick  woody  roots  or  stems,  enclosing  the  trunk  of  the  parent  tree, 
which  is  buried  in  the  mass  of  the  Ficus,  and  at  last  perishes.    Trees  killed  in 


414  LXVIL  URTIOACEA  [Fieus. 

this  manner  by  epiphytic  Fieus  are  called  Nyaungthat  in  Banna.  The  Toddy 
palm  {Borassus  flmmiformii^  ia  often  seen  tiius  encircled  by  the  Ficus,  the 
crown  alone  appearing. 

2.  P.  tomentosa^  Willd. ;  Roxb.  L  c.  550 ;  Wight  Ic  t  647.— Syn. 
Urostigma  tomentosum  and  obversunif  Miquel;  Hook.  Joom.  Bot  vi. 
(1847)  673. 

A  large  tree,  throwing  out  roots  from  the  branches,  which  do  not,  how- 
ever, grow  large ;  branchlets,  petioles,  and  under  side  of  leaves  grey-to- 
mentosa  Leaves  coriaceous,  elliptic-  or  obovate-oblong,  acute,  ba8e*co^ 
date,  lateral  nerves  6-8  pair,  the  lowest  pair  basal ;  transverse  and  iutia- 
marginal  veins  distinct;  blade  3-7,  petiole  ^-l^  in.  long.  Beceptacles 
axillary,  in  pairs,  tomentose.  Fruit  \  in.  across,  grey,  woolly,  supported 
by  3  large  tomentose  bracts. 

Banda  district,  Behar,  and  probably  Satpura  range.  Western  Ghats  of  Gadbh 
and  Mysore. 

F.  mysorensis,  Roth — Syn.  Urostigma  mysorense  and  dasycainmmf  Miq.,  iB 
closely  aUied,  but  has  larger  oblong  fruit  and  12-15  pairs  of  main  lateral  nerves. 
A  lai^  tree,  yielding  excellent  snade,  in  Malabar,  Canaia»  and  the  Konkan. 
Ceylon.    Common  in  the  western  forests  of  Mysore. 

3.  P.  infectorla,  Willd.  ;  Roxb.  FL  Ind.  iii.  551 ;  Wight  Ic.  t  665.- 
Syn.  F.  venosay  Ham. ;  Urostigma  infectorium  and  U,  Tjakda^  Miq.Lc,566, 
567.  Sans.  Plaksha,  Vem.  TFar,  t?ar,  haihar^  jangli  pipti^  palakh,  tritn- 
half  Pb. ;  Pilkhan  (also  in  Pb.),  ramanjlr^  N.W.P. ;  Pakhar^  pakhariOt 
Oudh,  N.W.  and  C.P. ;  Keol,  kaim,  khabar^  pdkri^  sohunpdkary  C.P. 

A  large  tree,  young  shoots  slightly  pubescent.  Leaves  coriaceous, 
glabrous,  shining,  abruptly  acuminate;  maia  lateral  nerves  8-12  pair, 
alternating  with  shorter  intermediate  nerves,  the  lowest  pair  £ram  the 
base  ;  blade  4-8  in.,  petiole  2-3  in.  long.  Receptacles  sessile,  axillary,  in 
pairs,  each  supported  by  3  small  bracts.  Style  filiform,  stigma  long,  peni- 
cillate.     Fruit  globose,  ^  in.  diam..  white  when  ripe. 

Not  uncommon  on  the  lower  hills  of  the  Suliman  raiu;e  trans-InduB,  in  the 
Salt  range,  the  Siwalik  tract,  and  outer  Himalaya,  ascenoung  to  4000  ft  in  the 
Panjab,  to  5000  ft.  in  Kamaon.  Common  in  the  Oudh  forests,  Ben^,  BarniA) 
and  the  Central  Provinces.  West  side  of  the  peninsula  from  theKonkan  to 
Malabar.  The  leaves  are  renewed  between  Feb.  and  April ;  the  fruit  ripens 
May,  June,  and  often  remains  on  the  tree  until  the  ftUHning  year's  fruit  is  foimed. 
Attains  40*50  ft,  trunk  short,  irregularly  shap^  not  rarely  sending  down  single 
roots  from  stem  or  branches.  Often  found  as  an  epiphyte  on  other  trees.  Btfk 
crey,  even,  but  exfoliating  in  loujg  ^^£?  >  ^^^^  substance  fibrous,  tough,  miU^* 
Wood  reddish-  or  brownish-white.  The  cub.  ft  weighs  30  lb.  Not  durable. 
The  young  shoots  are  eaten  in  curries,  and  the  leaves  are  used  as  fodder  for 
cattle  and  elephants.    A  good  avenue-tree,  grows  rapidly,  quicker  than  Siris. 

4.  P.  Wightiana,  Wall. ;  Benth  Fl.  Hongk.  327.— Syn.  Urodigm 
Wightianum  and  persecBfoliuniy  Miq.  in  Hook.  Joum.  Bot  vL  (1847)  566, 
567. 

A  large  tree,  wholly  glabrous.  Leaves  ovate-oblong,  shortly  acuminate ; 
main  lateral  nerves  6-8  pair,  with  intermediate  slender  ones,  the  lowest 
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pair  basal,  intramarginal  yeins  diBtinct;  blade  3-6  in.,  petiole  1>1A  in. 
long.  Beceptacles  axillary,  in  pairs,  sometimes  in  the  axils  of  &llen 
leaves,  pedunculate,  peduncles  1  line  long.  Fruit  subglobose,  ^  in.  diam, 
supported  by  very  small  bracts. 

South  India,  Ceylon,  Hongkong.  I  refer  to  this  sp.  specimens  collected  by  R. 
Thompson  in  the  Haraich  forests  of  Oudh  (''  a  small  tree  ").  Dr  Stewart,  how- 
ever, referred  them  to  Urostiffma  Ptettdo-Benjamineum,  Miq.  L  c  566,  which 
he,  as  well  as  Beddome,  Manual  Fl.  Sylv.  223,  identify  with  F.  comosoy  Roxb. 
Cor.  PL  t  125 ;  Fl.  Ind.  iii.  552.  F,  comosa  is  described  and  figured  by  Roxb. 
with  slender,  often  pendulous  branchlets,  and  oval,  long-acuminate  leaves  taper- 
ing into  a  slender  petiole  about  1  in.  long.  Fruit  contracted  at  the  base,  rich 
deep  yeUow  or  purple  when  ripe,  the  size  of  a  gooseberry.  Tinnevelly  hUls  and 
mountains  on  the  east  side  of  the  peninsula. 

This  group  of  Indian  figs  to  which  F.  Wightiana  and  comosa  belong,  demands 
fiEurther  study  on  the  spot.  Nearly  idlied  to  them  are  the  two  following  species : 
1.  F.  Ttiela,  Roxb.  L  c.  549 ;  Wight  Ic.  t.  668 ;  Bedd.  R  Sylv.  t  314 ;  Miq. 
Ann.  Mus.  Lugd.  Bat.  iii.  286-— Syn.  Urostigma  Fsmdo-Tiela,  Miq.  (1847)  666. 
A  larse  tree  with  smooth  bark,  wholly  glabrous,  leaves  ovate,  long-petiolate  ; 
lateral  nerves  slender,  numerous,  some  more  prominent  than  the  others ;  &uit 
turbinate,  purple  when  ripe.  Bengal,  mountains  of  South  India.  2.  F.  indicOj 
linn-  Syst  Veg.  922 ;  Miq.  Ann.  Mus.  Lugd.  Bat  iii.  287— Syn.  U.  Tjtela,  Miq. 
Hook.  Joum.  JBot.  vi.  580.  with  thick-coriaceous,  shining,  short-petiolate  leaves. 
East  Bengal,  Burma^  Philippine  Islands. 

5.  P.  religlosa,  Linn. ;  Roxb.  FL  Ind.  iii.  547  ;  Bedd.  Fl.  Sylv.  t  314. 
— Syn.  Urostigma  rdigiosum,  Gasp. ;  Wight  Ic.  t.  1967.  Peepvl,  Sans. 
JPippcUcL  Vem.  Pipal,  Hind. ;  PiprOf  Panch  Mehals ;  Eavij  Telugu ; 
Baude  nyaung,  Burm. 

A  large  tree  wholly  glabrous,  with  inegularlynshaped  trunk  and  wide- 
spreading  branches.  Leaves  drooping,  coriaceous,  shining,  broad -ovate, 
3-4  in.  broad,  edge  undulate,  with  a  long  narrow  acumen  (1-3  in.  long), 
basal  nerves  5-7,  midrib  penniveined,  basal  and  lateral  nerves  anastomos- 
ing by  close  and  prominent  reticulate  veins,  petiole  slender,  generally  as 
long  as  greatest  breadth  of  leaf.  Eeceptacles  sessile,  generally  in  pairs, 
axillary,  each  receptacle  supported  by  3  obtuse  pubescent  bracts,  often 
splitting  as  the  receptacle  expands.  Male  and  female  flowers  in  the  same 
receptacle,  mixed  with  lanceolate  bracteoles ;  perianth  3-4-parted,  male 
flowere  monandrous.  Fruit  subglobose,  somewhat  flattened,  ^  in.  across, 
dark  purple  when  ripe. 

Commonly  planted  by  Hindoos  throughout  India,  and  bv  Buddhists  in  Cey- 
lon and  Burma.  This  tree  is  peculiarly  sacred  to  the  Buddhists.  Rare  in  the 
arid  tract  of  North-West  India.  In  tiie  outer  Himalaya  planted  trees  are  found 
as  high  as  5000  ft  Wild  in  the  forests  of  the  sub-Himalayan  tract,  Bengal,  and 
Central  India.  Not  indigenous  in  Burma.  In  North  and  Central  India  the 
tree  is  leafless  durmg  a  short  time,  generally  only  for  a  week  or  two  ;  the  leaves 
are  renewed  between  February  and  April,  the  young  foliage  is  reddisL  The 
Irttit  ripens  during  the  hot  season,  in  April,  May  in  the  Panjab,  and  sometimes 
as  late  as  Oct.,  Nov.  (Centr.  Prov,,  R  Th.)  Attains  80-90  ft.,  trunk  short,  most 
irregularly  shaped,  fluted  and  buttressed,  of  large  girth,  25-30  ft.,  not  uncommon, 
Stewart  mentions  a  tree  25  ft.  girth  at  5000  u.  in  Chamba,  and  another  of  36 
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ft.  in  Siudh.  The  roots  spread  wide  near  the  saiface,  and  are  often  above 
ground.  Bark  thick,  light-grey,  smooth,  on  old  tmnks  rough  with  large  exfoli- 
ating scales,  inner  substance  red,  fibrous,  milky. 

Tne  seed  of  the  Peepul,  like  that  of  the  Banyan,  often  germinates  on  100&, 
walls,  and  on  other  trees.  The  Peepul  is  narticularlr  destructive  to  bnildiiigs. 
It  is  often  found  as  an  epiphyte  on  Dalh,  6iMoo,  Baiihima  purpurea,  and  other 
trees.  Loranthus  and  other  parasites  are  not  generally  found  on  this  species  or 
on  F.  infectoria  and  glomerata.  The  wood  is  pinkish-white,  with  narrow  con- 
centric bands  of  lighter  colour,  open-grained,  not  strong  or  durable.  Medullary 
rays  marked,  showing  like  narrow  horizontal  bands  on  a  vertical  section.  Pores 
few,  large.  The  cub.  ft  weighs  441  lb.  (Cunningham,  QwaJior^,  34  (Skiimer) ; 
the  value  of  P.  is  458  according  to  Cunningham's,  and  684  accoraing  to  Skinnei^s 
experiments.  The  tree,  being  sacred,  is  rarely  felled ;  the  wood  is  used  as  iiiel 
and  to  make  packing-cases.  In  Central  India  the  joung  leaf-buds  are  eaten  as 
a  vegetable  b  v  the  hdl  tribes  during  times  of  scarcity,  the  twigs  and  leaves  are 
a  favourite  fodder  of  elephants  ;  Boxburgh  states  that  silkworms  like  the  tender 
leaves  of  this  tree  next  to  the  Mulberry  leaves.  Stick-lakh  is  largely  produced 
on  the  Peepul  in  Central  India.  Apaxt  from  heins  a  sacred  tree,  it  is  planted 
on  account  of  its  dense  shade,  and  is  easily  raised  from  seed  and  cuttings.  In 
the  Panjab  cuttings  do  not  succeed  so  well  as  those  of  the  Banyan.  Grows  more 
xapidly  than  Sissoo,  JSiris.  or  even  AUmzia  procera.  At  high  elevations  (4000 
ft.)  the  extremities  are  often  iiipp^  hy  frost.  The  leaves,  bark,  and  firoit  are 
officinal  in  native  medicine.  The  skdeton  leaves  are  used  for  painting  by  the 
Chinese  artists. 

6.  P.  cordifoUa,  Roxb.  L  c.  548  (not  Blume*).— Tab.  XLVHI.- 
Wight  Ic.  t.  640. — Syn.  Urosftigma  cordifoUum,  Miquel  in  Lond.  Joimi. 
Bot.  vL  (1847)  564.  Ficus  pqpiUiformis,  Schott;  Miquel  Mus.  Lugd. 
Bat.  iiL  287,  perhaps  F.  terminalioidea,  GriflSth,  and  a  finis,  Gr.  Ic.  PL 
As.  t.  550,  553.  Vem.  Rumhal,  paldk,  badha,  pUkhan,  Pb. ;  Kahar^ 
gajiurty  gajva^  pipal,  N.W.P.  3  Gagjdiray  Oudh ;  Pdkar^  khabar,  C.P. ; 
Fakriy  Assam ;  Palrj  Bomb. 

A  large  tree.  Leaves  wholly  glabrous,  shining,  ovate,  acuminate,  with 
rounded  or  cordate  base,  edge  undulate,  basal  nerves  3-5,  midrib  penni- 
veined,  basal  and  lateral  nerves  joined  by  closely  reticulate  and  distinct 
intramarginal  veins,  prominent  in  young,  less  distinct  in  old  leaves,  blade 
4-5,  petiole  2-3  in.  long.  Eeceptacles  sessile,  axillary,  in  pairs,  each  sup- 
ported by  3  bracts,  male  and  female  flowers  in  the  same  receptacle,  peri- 
anth 3-4-parted,  male  flower  monandious.  Fruit  globose,  black  when 
ripe,  \  in.  diam. 

Wild ;  here  and  there,  not  common,  in  the  Siwalik  tract  and  outer  Himalara, 
ascending  to  5000  ft.,  and  extending  west  to  the  Chenab.  Bensal,  Oentnl 
India,  and  Western  Ghats  near  Bombay.  The  leaves  are  renewed  in  March) 
and  the  fruit  ripens  in  May  and  June.  Attains  40-50  ft,  trunk  short,  of  iiiega- 
lar  shape,  deep-furrowed  and  fluted,  girth  7-8  ft,  branches  numerous,  spread- 
ing.   Besembles  F,  rdigiosa  on  a  small  scale.    Often  epiphytic,  embrBciiig 

*  P,  eord^oliat  described  from  Java  by  Blume  (Bgdragen,  1825,  438),  has  priority, 
as  Roxburgh's  Flora,  though  written  early  this  century,  was  not  publiidied  until  ISSi, 
but  has,  according  to  Miquel  Mus.  Lugd.  Bat  iii.  260,  not  been  found  since  Blame's 
time.  Under  these  circumstances,  Roxburgh's  well-known  name  for  a  well-known  tree 
may  be  permitted  to  stand  for  the  present,  pending  a  revision  of  this  diiHcult  genua 
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otiier  trees  and  killing  them.  Bark  1  in.  thick,  yellowish  giey,  lonatudinally 
wrinkled^  with  hard  Bcales  exfoliating.  Wood  pinkiah  white.  The  leaves  are 
used  as  cattle-fodder.  The  fruit  is  eaten.  In  the  Duirong  distiict  of  Assam  it 
is  ctdtivated  for  rearing  the  lakh  insect  (Q.  Mann). 

7.  F.  retosa^  Linn.;  Benth.  FL  Hongk.  327;  FL  Austr.  vi.  166. — 
SyiL  F.  Bmjandna,  Roxb.  L  c.  660.  F.  nitida,  Thunb. ;  Wight  Ic  t.  642. 
F.  pallida.  Wall.  (?)  Urostigma  pisiferum  and  ovoideum,  Miq.  in  London 
Joum.  Bot  VL  (1847)  681. 

A  laige  handsome  tree  with  dense  foliage,  wholly  glabrou&  Leaves 
coiiaceons,  shining,  oval  or  obovate,  acnte  or  short-acnminate,  blade  2-3 
in.  long,  narrowed  into  petiole  ^  in.  long ;  main  lateral  nerves  numerous, 
slender,  not  very  prominent  Fruit  subglobose,  \  in.  diameter,  sessile, 
axillary,  solitary  or  in  pairs,  purple  when  ripe,  with  small  yellowish  specks 
(Boxb.  Fl.  Ind.)  ;  the  HI.  in  Hb.  Kew,  No.  688,  has  greyish  yellow  fruit. 

Eamaon  (Eosilla  valley  at  3000  ft.,  Strachey  &  Winterbottom),  Banda,  Bengal, 
South  India,  Ceylon,  IndiauArchipelago,  Burma,  China,  North  Australia,  Queens- 
land. Dense  shade,  makes  an  excellent  avenue-tree.  Specimens  collected  in 
Oudh,  not  seen  by  me,  identified  by  Dr  Stewart  with  this  species,  are  described 
by  R.  Thompson  as  from  a  small  epiphytic  tree,  with  full  dark-green  foliage. 

F.  Betyaminea,  Linn.,  has  slender  droopinc;  branches,  elliptic  or  broad-ovate, 
shortly  petiolate  leaves,  ele^^tly  marked  with  numberless  fine  parallel  lateral 
veins,  close  together,  and  jomed  along  the  edge  by  a  distinct  intramarginal  vein. 
Fruit  }  in.  diameter,  liast  Bengal,  Burma,  Indian  Archipelago,  Queensland. 
This  species,  as  well  as  F.  retusOy  is  called  Nyaung'thabieh  {Eugenia  Ficus)  in 
Burmese. 

F.  eUuticOy  Blume ;  Bijdragen  tot  de  Flora  van  Nederlandsch  Indie,  446 ; 
Roxb.  FL  Ind.  iii.  541 ;  Wight  Ic  t.  663 ;  Griff.  Ic.  PL  As.  rar.  t  55a--the 
Assam  Cacutchouc-tree  —  vem.  Borgach,  aUah  bar,  Assam ;  Kagiri,  Kasia 
(Griffith)  ;  Katmvr,  Silhet  (Roxb.), — ^is  a  large  tree,  with  irregularly -shaped 
stem  and  spreading  branches,  from  which  roots  descend  to  the  groimd.  The 
leaves  are  thick  -  coriaceous,  shining,  eUiptic,  midrib  very  prominent,  with 
numberless  straight  parallel  fine  lateral  veins,  nearly  at  right  angles  to  the 
midrib,  blade  3-6  in.  long,  on  seedlings  and  root-shoots  mu(3L  longer,  stipules 
long,  sheathing,  rose-coloured.  Fruit  ovoid,  fi^reenish  yellow,  the  size  of  an 
olive.  Sub-Hunalayan  tract  from  Sikkim  to  the  extreme  eastern  boundary  of 
Assam,  foot  of  the  hills  at  the  head  and  on  the  south  side  of  the  Brahmaputra 
valley.  Pandua  and  Jantipur  hills,  which  bound  Uie  Silhet  valley  on  the  north. 
Hie  tree  towers  above  the  surrounding  forest ;  Griffith  (Joum.  As.  Soc.  viL  L  1838, 
132)  describes  a  specimen,  100  ft  h^h,  circumference  of  main  trunk  74  ft.,  of 
tronk  and  supports  120  ft.,  of  area  covered  by  the  branches  610  ft.  The  Assam 
Caoutchouc,  wnen  pure,  is  a  superior  article,  but  it  seems  certain  that  Para  rub- 
ber, tiie  produce  of  several  species  of  Hevea  (p.  445),  retains  its  firmness  longer 
and  is  more  suitable  for  work  requiring  great  elasticitjr  and  power  of  resistance. 
In  Assam,  however,  it  is  often  mixed,  not  only  with  pieces  of  bark,  wood,  sand, 
stones,  but  also  with  the  milk  of  other  species  of  Ficus  which  is  inferior  in 
quality. 

F.  dastiea  is  a  free  and  rapid  grower,  easilv  propagated  by  cuttings,  and 
its  cidtivation  in  Assam  on  a  large  scale  will  doubttess  prove  successful.  In 
Gkrmany,  where  it  is  commonly  grown  as  an  ornament  of  drawing-rooms,  it  was 
formerly  known  under  the  name  of  Berlin  weed.  It  is  cultivated  in  gardens 
throughout  the  tropics  and  as  an  avenue-tree  in  Java.  In  that  island,  however, 
it  seems  also  to  Id^  indigenous ;  Blume  (L  c),  in  1825,  states  that  it  grows  on 

2d 
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limestone,  gives  the  vernacular  names  as  Karet,  karet  tapcky  and  describeB  a 
variety,  beTigalica  (introduced  from  Calcutta*),  with  acuminate,  undnkte  leaves. 
In  the  PrefSace  to  Runiphia,  ii.  (1836),he  says  that  the  Java  tree  is  capable  of  yield- 
ing Caoutchouc.  Miquel,  FL  Ind.  Bat  i  iL  348,  makes  three  spedes — Urottigma 
elcuticum  (introduced),  U.  Karet  and  odonUum  (indigenous  in  Java) ;  but  in  Iub 
latter  work,  Ann.  Mus.  Lugd.  Bat.  iii  287,  he  unites  the  three  under  F.  dot- 
tica,  Nois  (evidentlv  a  misprint  for  Nobis  in  Blume).  A  species  nearly  allied 
to  P.  dastica  is  F,  macrophyUoi  Desf.  Queensland  and  New  South  Wales. 
There  is  no  proof  of  J*,  elamca  being  indigenous  in  Australia.  (Benth.  FL 
Austr.  vi.  170.) 

F.  laccifera,  Roxb.  1.  c.  646 ;  Wicht  Ic.  t.  666,— vem.  KcUhal  Bat,  Silhet, 
— a  large  tree,  wholly  glabrous^  with  large,  firm,  shining,  ovate  or  elliptic,  short- 
acuminate  leaves,  petioles  1-2  m.  long,  wilii  3  basal  and  4-8  main  lateral  nerves 
on  either  side  of  midrib,  and  numerous  fine  intermediate  nerves  between; 
fruit  sessile,  axillary,  ovoid,  the  size  of  a  gooseberry — is  said  to  be  tapped  for 
Caoutchouc,  like  F.  elastica.  This  tree  grows  in  Assam,  Silhet,  the  Andanuns, 
Malabar  ^Beddome  Man.  223]),  and  probably  in  Burma  ;  the  Caoutchouc  yielded 
by  it  merits  farther  examination,    in  Silhet  Lakh  is  collected  from  its  branches. 

8.  P.  Oarica^  Linn. — Fig-tree.  Vem.  Anjir.  Local  names:  jfmn, 
fagu,  fagurif  fagdriy  Pb. 

A  middle-sized  deciduous  tree,  with  glabrous,  smooth,  grey  or  biown 
branches,  the  branchlets  of  the  current  year  pubescent.  Leaves  cordate, 
3-5-nerved,  dentate,  and  more  or  less  deeply  lobed,  lobes  obtuse,  blade 
4-8,  petiole  2-3  in.  long,  upper  side  rough,  under  side  tomentose ;  stipoles 
early  deciduous.  Receptacles  pedunculate,  axillary,  turbinate,  nanowed 
into  a  stalk,  and  supported  at  the  base  by  a  few  membranons,  early  decid- 
uous bracts.  The  receptacles  which  appear  first,  in  the  lower  azils,  are 
androgynous,  containing  a  few  male,  with  numerous  female  flowers,  thoee 
which  appear  later  in  the  year,  in  the  upper  axils,  only  produce  female 
flowers.  Male  fl«  near  the  mouth  of  tiie  fig,  perianth -segments  3-5, 
stamens  1-5,  generally  3,  filaments  longer  than  perianth.  Female  fl.: 
perianth-segments  3-5,  ovary  sometimes  2 -celled,  style  lateial,  filifonn, 
bifid  at  the  top.  Fruit,  when  ripe,  yellow  or  dark  purple,  greatly  vaiying 
in  size  and  colour. 

Cultivated  in  the  plains  of  N.W.  India,  and  in  the  outer  hills  of  the  K.W. 
Himalaya,  as  hieh  as  5000  ft,  also  in  the  Dekkan.  Cultivated  largely  in  Belo- 
chistan  and  Afghanistan,  and  said  to  be  wild  about  Kandahar,  deghom  (Fan- 
jab  Forests,  177)  states  that  Figs  are  indigenous  (but  small)  in  Eaghan.  The 
"Fig-tree  is  indigenous  in  Syria  and  Palestine,  and  its  cultivation  in  those  coun- 
tries is  as  old  as  that  of  the  vine.  In  South  Europe  it  is  completely  naturalised, 
and  is  not  unconmionly  found  in  an  apparentlv  wild  state.  Hardy  in  England. 
In  the  Panjab  the  fruit  generally  ripens  from  JSia^  to  August.  Bark  whitish  or 
light  grey,  smooth  or  finelv  rugose.  W  ood  soft,  white  with  a  yellowish  tinge.  Figi 
are  an  important  article  of  food,  in  Western  Aeoa.  In  Afghanistan,  numerous  va^ 
ieties  are  cultivated  {makkai  with  black,  soda  with  white  fhiitV  The  Fi^  grown 
in  India  are  generally  poor.  Dried  Fi^  are  used  extensively  m  native  j^narmaey 
(Pharm.  Ind.  21 6^.  Gasparnni,  an  Italian  botanist,  studied  the  claiE»ification  of  the 
genus,  the  varieties  of  the  (apparently)  wild  and  cultivated  Figs,  and  the  process  of 

*  Blame  may  have  received  the  name  F,  ekuOca  from  the  Bot  Garden,  Calcatti, 
but  it  is  not  included  in  Roxburgh's  Hortns  Ben^ensis,  and  the  Flois  Indies  did  not 
appear  until  1832,  so  that  Blame  most  stand  as  the  authority. 
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caprification,  an  old  practice,  by  which  it  was  supposed  that  the  setting  and  ripen- 
ing of  the  Fig  was  promoted.  He  established  theffenera  Urogttgma  and  Covellia 
(p.  41 2),  and  divided  the  common  Fig-tree  (F.  Carica)  into  two  ^[enera,  Fictis 
and  Cajnificus,  each  of  which  he  suMlvidea  into  numerous  species.    Gaspar- 
lini  distincui^es  CcMm/lcus,  which  comprises  the  wild  Figs,  the  fruit  of  which 
is  not  eataole,  from  Ftcus  by  the  3-partite  female  perianth,  and  the  ovaiy  always 
1-celled,  but  the  minute  sexual  oigans  of  this  genus,  which  develop  themselves 
in  a  crowded  state,  pressing  against  each  other,  while  the  delicate  parts  of  the 
flower  are  being  formed,  present  great  variation  and  irregularity,  the  limits  of 
which  for  each  species  are  as  yet  only  imperfectly  known.    The  kind  called  by 
Oasparrini  Caprificus  is  generally  inhabited  by  an  insect  (Psen^s  caprifici),  and 
it  was  an  old  practice  in  Qreece,  described  by  Aristotle  and  Theophrastus,  to 
plant  the  Capn  Fig  by  the  side  of  the  Fig,  or  to  suspend  the  fruits  of  the  one  to 
the  branches  of  the  other,  the  supposition  being  that  the  insect  enters  the  unripe 
iroits  of  the  domestic  Fig  and  causes  them  to  set  or  accelerates  their  ripening. 
This  practice  of  caprification  seems  to  have  spread  to  South  Italy  from  Greece, 
and  it  is  BtiU  practised  in  parts  of  tiiese  two  countries,  as  well  as  in  Asia  Minor, 
though  it  is  unknown  in  Spain,  the  South  of  France,  and,  as  far  as  I  am  aware, 
in  Afghanistan  and  India.    Numerous  endeavours  to  explain  the  rationale  of 
this  practice  have  been  made  by  scientific  men  ever  since  the  time  of  Theo- 
phrastus, the  generally  accepted  opinion  beins  that  the  insect  promotes  the  fer- 
tilisation of  the  Fig,  mdkin^  an  opening  by  wiiich  the  pollen  escapes,  or  by  car- 
lying  the  pollen  from  the  F&s  witn  male  flowers  to  those  which  have  only  female 
flowers.    Against  this  stands  the  fact,  that  many  kinds  of  Fig  attain  maturity 
with  sterile  seeds— that  is,  seeds  in  wnich  the  embrj^o  has  not  been  developed, 
and  therefore  fecundation  is  not  an  essential  condition  to  the  ripening  of  Fi^ 
GaBpartini,  however,  not  satisfied  with,  general  objections,  made  a  series  of  m- 
teiesting  experiments,  which  he  published  in  1846,  from  which  it  would  ap- 
pear that  caprification  has  no  eflfect  whatever  on  the  ripening  of  the  Fig,  and 
that,  however  old  the  practice  of  Greek  and  Italian  gardeners  may  be,  its  advan- 
tage or  usefolness  can  in  no  way  be  established,    'nventy  years  later  (in  1865), 
the  same  author  published  the  result  of  experiments,  wmch  he  had  undertaken 
to  investigate  another  practice  of  the  ifeapolitan  cultivators,  called  punc- 
tuation, which  consists  m  anointing  the  mouth  of  the  unripe  Fig,  when  it  has 
arrived  at  a  certain  size,  with  a  very  small  quantity  of  olive  oU.    There  is  no 
doubt  that  this  practice  advances  maturation  by  about  ten  days,  and  Gasparrini 
found  that,  while  the  application  of  other  liquids  was  without  any  effect,  most 
oik  or  fatty  substances,  as  well  as  most  adds  (particularly  tartaric  and  diluted 
sulphuric  add),  if  applied  to  the  scales  at  the  mouth  of  the  fig,  had  the  effect  of 
considerably  accelerating  maturity.  These  remarkable  experiments  seem  to  sug- 
gest the  possibility  of  an  action  by  the  insect  upon  the  development  of  the  fruit, 
which  has  not  yet  been  discovered.    English  translations  of  these  two  interest- 
ing memoirs  will  be  found  in  the  Journal  of  the  Horticultural  Sodety  of  London, 
iii  186,  and  New  Series,  ii  1. 

Fieus  Sycomorus,  Lmn. — Syn.  SycomoruB  antiqtiorum,  Gasp.,  is  a  large, 
spreading,  very  shady  tree,  common  in  Egypt  and  Abyssinia,  planted  in  avenues 
near  Cairo,  and  believed  to  attain  a  great  age.  Branchlets,  petioles,  and  nerves 
Itairy ;  leaves  coriaceous,  clabrate,  upper  side  shining,  broad-ovate  with  cor- 
date base,  entire  or  repana  ;  basal  nerves  3,  midrib  penniveined.  Eeceptaclea 
on  leafless  paniculate  oranchlets  from  the  trunk  or  larger  boughs,  male  and 
female  flowers  in  distinct  receptacles.  The  wood  was  used  by  the  old  Egyptians 
for  mummy  cases. 

9.  P.  virgata^  Roxb.  Fl.  Ind.  iii.  530 ;  Wight  Ic.  649.— Syn.  F.  can- 
caides,  Eoxb.  1.  c.  529 ;  Wight  Ic  t.  634  (probably).    Vem.  Anjir,  inzar, 
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Afg. ;  FdgUy  fogy  fag,  fagoru,  dhudiy  dhura,  phedu,  kak,  koky  daholia,  Pb. 
hiibs ;  Fagwdra,  thapur,  Pb.  plains ;  Qulary  khabdraf  anjiriy  beru,  hedu, 
N.W.R 

A  small  or  middle-sized  tree  with  hoary  or  pubesoent  branches,  branch- 
lets  of  the  current  year,  as  well  as  petioles,  yoong  shoots  and  young 
leaves  soft  -  tomentose.  Leaves  rough  above,  soft-tomentose  beneath, 
broad-ovate,  dentate,  not  or  very  rarely  lobed,  3  basal  nerves,  and  4-6 
pair  of  main  lateral  nerves  on  midrib ;  blade  3-5,  petiole  1-2  in.  long. 
Receptacles  tomentose,  pedunculate,  axillary,  pear-shaped,  not  stipitate 
when  young,  but  when  farther  advanced  narrowed  into  a  stalk,  which 
lengthens  out  and  often  attains  ^  in.,  being  supported  at  its  base  by  34 
ovate  membranous  bracts,  mouth  half  closed  wiUi  numerous  cordate  ciliate 
scales;  peduncle  J-f  in.  long.  Fruit  yellow  when  ripe,  ^-1  in.  diam. 
Leaves  of  this  sp.  sometimes  slightly  resemble  those  of  F.  Boaehurghii, 
but  these  have  more  prominent  transverse  veins,  and  the  upper  sni&oe 
always  glabrous,  never  rough  or  tomen^se.  The  branchlets  of  F.  Roxr 
burghii  are  hollow,  those  of  F.  virgata  solid  with  large  pith,  like  those  of 
F,  Carica,  From  F.  Cariea  it  is  best  distinguished  by  tomentose  branch- 
lets  and  the  rarely  lobed  leaves,  which  are  less  rough  than  those  of  the 
common  Fig.  There  is  some  doubt  regarding  F,  earieoidea,  which  is  re- 
presented by  Roxb.  in  HL  Hb.  Kew,  1730,  with  larger  leaves  and  the 
fruit  not,  or  very  shortly  stipitate. 

Common  wild  on  the  eastern  slopes  of  the  Suliman  range,  ascending  to  5000 
ft.,  and  in  the  plains  of  the  trans-Indus  territory,  in  the  Salt  ranj^  the  Siwalik 
tract,  and  outer  hills,  extending  eastward  to  Nep^  and  ascending  to  5000  ft 
(<m  the  Sutlej  to  9000  ft)  Umi  the  upp^  limit  in  Kunawar.  Oudh  forests, 
plains  of  the  Panjab.  Cultivated  in  NTW.  India,  in  Sindh,  Beluchistan,  and 
Afghanistan.  The  leaves  are  renewed  in  March,  the  fruit  ripens  Jone-Oct 
The  tree  resembles  F.  Carica  in  habit  so  much  as  to  be  easilV  confused  with  it; 
the  trunk  is  short,  6-7  ft.  ^Mi  (one  of  10  ft  noted  by  Dr  S.),  with  a  rounded 
bushy  crown,  but  it  often  is  onl^  a  shrub.  Bark  of  a  dull-grey  colour  (ashy 
white,  Madden),  very  smooth,  with  only  a  few  small  scars  and  specks.  In  the 
plains  the  fruit  is  not  generally  eaten,  in  the  hills  it  is  eaten  largely,  and  is 
often  succulent,  sweet,  and  pleasant 

10.  F.  parasitica,  Koenig;  Thwaites  Enum.  266;  Miq.  Ann.  Mns. 
Lugd.  Bat.  iii.  292. — Syn.  F.  AmpeloSy  Koen. ;  Roxb.  FL  Ind.  iii.  553; 
Wight  Ic.  t  662.     F.  exceUa,  Vahl ;  Roxb.  L  c.  552. 

A  large  tree,  or  epiphytic  on  other  trees.  Leaves  rough  on  both  sides, 
or  on  the  under  side  only,  short  -  petiolate,  elliptic  -  oblong,  entire,  main 
lateral  nerves  7-10  pair,  joined  by  reticulate  and  distinct  intramaiginal 
veins,  blade  5-6,  petiole  ^  in.  long.  Receptacles  pubescent,  in  paiia,  axil- 
lary, pedunculate.  Male  flowers  few,  monandrous,  perianth-segments  Z^, 
linear,  hairy.  Female  flowers :  perianth  of  5-6  long,  linear,  hairy  segments ; 
style  lateral,  short,  stigma  indistinctly  lobed.  Fruit  yellow  when  ripe, 
subglobose,  ^  in.  diam. 

Eamaon,  at  the  foot  of  the  hills,  Banda,  Behar,  Bensal^  South  Indi^  Ceylon. 
Often  epiphytic,  encircling  the  stems  of  other  trees  witn  its  anastomosiiig  roots. 
The  leaves  are  used  to  pofish  ivory  (Roxb.) 
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11.  P.  scandens,  Roxb.  1.  c.  536 ;  Wight  Ic.  t.  643.  (Not  F.  seandens, 
Roxb.  of  Stewart  Pb.  Plants,  214.) 

A  climbing  shrub ;  leaves  coriaceous,  rough  on  both  sides,  or  on  the 
under  side  only,  short-petiolate,  ovate,  entire,  main  lateral  nerves  4-6  pair, 
with  shorter  intermediate  nerves  between,  the  lowest  pair  basal,  joined  by 
slender  reticulate  and  intramarginal  veins,  blade  4-6,  petiole  ^1  in.  long. 
Beceptades  in  pairs,  axillary,  pedunculate,  but  not  stipitate,  supported  at 
the  base  by  3-4  ovate  bracts.  Male  flowers  few,  monandrous;  perianth  of 
both  sexes  red,  glabrous,  of  4  linear  segments  Style  lateral,  short,  stig- 
ma 2-lobed.  Fruit  subglobose,  ^  in.  diam.,  yellowish-green  when  ripe, 
peduncle  ^  in.  long. 

Eamaon,  Parisnath  in  Behar,  Eastern  Bengal 

Ficus  radicans,  Roxb.  L  c.  636 ;  Wight  Ic.  t.  671 — Syn.  F.  urophyUa^  Wall., 
is  a  scandent  shrub  with  rooting  stems,  often  epiphytic  Leaves  snort-petiolate, 
elliptic  or  elliptic-oblong,  suddenly  narrowed  mto  a  lone  linear  apex,  midrib, 
nerves  and  vems  very  prominent  lieneath,  impressed  on  uie  upper  side  of  leaf, 
main  lateral  nerves  3-4  on  either  side  of  midrib,  anastomosing  by  stout  intra- 
marginal transverse  and  reticulate  veins.  Fruit  axillarv,  subglobose,  pedun- 
culate, ^  im  diam.,  yeUow  or  orange  when  ripe.  East  Bengal,  Burma,  Indian 
Archipelago. 

12.  F.  trachycarpa,  Miq.  in  Hook  Joum.  Bot  viL  (1848)  430;  Ann. 
291. 

A  shrub  or  small  tree,  with  rough  branchlets.  Leaves  rough,  short- 
petiolate,  oblong  -  lanceolate,  long-acuminate,  dentate  with  large  distant 
teeth,  main  lateral  nerves  6-8  pair,  arcuate,  blade  4-6  in.,  acumen  (tail) 
1  in.,  and  petiole  \  in.  long.  Receptacles  axillaiy,  solitary,  short-pedun- 
culate, male  and  female  flowers  in  one  receptacle.  Male  flowers :  perianth 
gamophyllous,  segments  3-5,  hairy ;  stamens  1  or  2,  anthers  versatile,  ceUs 
parallel,  distinct.  Female  flowers  :  perianth-s^ments  linear,  ciliate,  gen- 
erally 5.  Ovary  stipitate,  style  short,  lateral,  bifid  at  the  top,  but  early 
deciduous.  Fruit  ovoid,  |  in.  long,  rugose  with  a  very  uneven  surface,  on 
short  peduncle. 

Sutlej  vaUey  near  Rampur,  Eamaon,  ascending  to  5000  ft.  Sikkim,  Easia 
hillsy  Burma.    Fr.  May,  June. 

13.  P.  Chmia,  Buch. ;  Roxb.  L  c.  561 ;  Wight  Ic.  t.  648 ;  Miq.  Ann. 
Mus.  Lugd-  Bat.  iii.  296. — ^Vem.  Kftewnau,  Garhwal ;  Khurhur^  Oudh ; 
KasscBf  Gorakhpur ;  Gkwiy  G.  Prov. 

A  small  or  sometimes  a  large  tree,  branchlets  scabrous.  Leaves  alternate, 
bifiEuious,  unequal-sided,  oblong-lanceolate,  acuminate,  serrate,  rough  on 
both  sides,  under  side  soft-tomentoso  while  young,  base  semicordate,  the 
lower  half  forming  a  large  rounded,  projecting,  3-nerved  lobe;  main  lateral 
nerves  8-12  pair,  with  prominent  transverse  veins,  blade  6-15,  petiole  ^ 
in.  long.  Fruit  turbinate,  ribbed,  pedunculate,  in  pairs  or  in  threes,  in 
long  leafless  panided  racemes  from  the  trunk,  often  several  feet  long. 

Sub-Himalayan  tract,  ascending  to  4000  ft  in  the  outer  hills,  and  extending 
west  to  the  Chenab.  Oudh  forests,  in  ravines  and  water-courses.  East  Bengal, 
Parisnath,  Coromandel  coast,  Burma.    The  principal  crop  of  the  fruit  ripens  in 
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Aug.,  Sept.    In  Oudh  it  only  attarns  12  ft,  with  a  girth  of  2  ft    It  is  said  that 
the  leaves  are  used  for  polishing  wood.    The  fruit  is  eaten. 

F.  conglomercUa^  Roxb.  1.  c.  659,  Wight  Ic.  t.  669,  is  probably  the  same  spedea; 
it  is  said  to  differ  by  shorter  leaves  and  sessile  receptacles. 

U.  P.  glomerata,  Roxb.— Tab.  XLIX-— Cor.  PI.  t  123;  FL  Ind. 
558 ;  Wight  Ic.  t  667. — Syn.  Covellia  glomerata,  Miq.  Sans.  Udum- 
bara.  Vem.  Katkgular,  krumbal,  rumbdl,  kakammalf  dcMuri,  Pb. ;  Qvlar^ 
paroa,  lelka,  N.  W.P.  ;  Oular,  Oudh,  Bcmda ;  Umar,  Umrdiy  iue,  C.P. ; 
Thapan,  yay  thapan,  Burm. 

A  middle-sized  or  large  tree,  youngest  shoots  pubescent.  Leaves  lan- 
ceolate, glabrous  when  full-grown,  entire,  under  side  pale,  and  covered  with 
minute  green  dots,  main  lateral  nerves  6-8  pair,  the  lowest  pair  near  the 
base,  blade  4-6,  petiole  1-2  in.  long.  Beceptacles  pedunculate,  downy,  in 
short  thick  paniculate  clusters  on  the  trunk  and  larger  branches.  Male 
flowers  few,  near  the  mouth  of  receptacle,  perianth  of  broad,  very  thin, 
hyaline  segments  closely  enveloping  each  other,  enclosing  1  or  2  unequal 
stamens,  filaments  short,  connate  at  the  base.  Female  flowers  mostly  long- 
pedicellate.  Fruit  subglobose,  1-2  in.  diam.,  downy,  red  or  orange  ooloniwi 
when  ripe. 

Salt  range  (rare),  Siwalik  tract  and  outer  Himalaya.  Common  in  Oudh 
and  the  Gangetic  plain.  Bengal,  Central  and  South  India.  G^erally  on 
the  banks  of  streams  and  rivers.  North  Australia  and  Queensland  (Bentb. 
Fl.  Austr.  vL  178).  Often  planted,  also  in  the  plains  of  the  eastern  Fanjab. 
The  fruit  generally  ripens  from  April  to  July  ;  the  leaves  are  renewed  be- 
tween Jan.  and  April.  Attains  40-60  ft.,  and  a  girth  of  5-8  ft.,  with  a  shoft 
stem  and  large  spreading  branches.  Stewart  measured  an  old  hollow  tree  in 
the  Bias  valley  of  14  ft.  girth,  and  trees  80-100  ft.  high  have  been  reported  from 
the  Sutlej.  Bark  \  in.  thick,  grey  or  brown,  without  cracks  or  furrows,  but  in 
old  trees  occasionally  rough  Arom  exfoliating  scales.  Wood  reddish  or  browiuBh 
grey,  no  distinct  heartwoc^,  the  cub.  ft.  wei^lis  36.26  lb.  (Cunningham,  Qwaliori 
26.5  lb.  (B.  T.,  Cent.  Prov.)  From  Cunningham's  experiments,  the  value  of  P* 
appears  to  be  between  403  and  513.  Lasts  well  under  water,  but  is  otherwise 
not  durable.  It  is  used  for  well-frames.  The  tree  abounds  in  milky  juice,  from 
which  bird-lime  is  made  ;  the  leaves  are  used  for  cattle-  and  elephant-fodder. 
The  ripe  fruit  is  eaten ;  in  times  of  scarcity  the  unripe  fruit  is  poimded,  mixed 
with  flour,  and  made  into  cakes.  Leaves,  bark,  and  fruit  are  used  in  native 
medicine. 

15.  P.  Bozborghii,  Wall. ;  Miq.  Ann.  Mus.  Lugd.  Bat.  iiL  296.— Syn. 
F,  macrqphylla,  Eoxb.  Fl.  Ind.  iii.  656  (not  Desf.);  Wight  Ic.  t  673. 
F.  aderocarpa,  Griffi  Ic.  PL  As.  t.  558  (?)  CoveUia  maerophyllaj  Miq.  Hook. 
Joum.  Bot.  vii.  465.  Vem.  Urbul,  urmul,  haru,  tusiy  trimbal,  tnmalt 
tramalf  tirmi,  tiamle,  Pb. ;  Trimmdl,  ttmal,  tinda,  N.W.P. 

A  middle-sized  tree,  with  hollow  branchlets ;  under  side  of  leaves  hoaiy 
or  with  soft  grey  pubescence.  Leaves  broad-ovate,  with  deeply  cordate 
base,  acute,  irregularly  dentate,  3  basal  and  4-6  main  lateral  nerves  on  either 
side  of  midrib,  joined  by  prominent  transverse  veins  at  right  angles  to  basal 
and  lateral  nerves ;  blade  6-18  in.  long,  petiole  1-4  in.  Fruit  tuberded, 
hairy,  yellowish  green,  tinged  with  red  when  ripe,  turbinate,  1-2  in.  long, 
2-3  in.  broad,  marked  with  8-12  longitudinal  ridges,  mouth  dosed  with 


Picus.]  LXVn.  URTICACEiE.  423 

numerous  cordate  scales,  pedunculate,  in  clusters  of  6-20,  on  short  thick 
leafless  branchlets,  on  the  trunk  and  at  the  base  of  main  branches. 

Siwalik  and  outer  Himalaya,  ascending  to  6000,  and  in  places  to  6000  ft., 
and  extending  west  to  the  Indus.  Silhet  and  Chittc^ng.  Fruit  ripens  (in 
North  India^  March-May.  Trunk  short  erect,  divi&i^  into  a  few  stout 
branches,  which  spread  into  a  broad  shady  crown.  The  leaves  are  valued  as 
elephant-  and  eattle-fodder.  The  fruit  is  eaten  and  sold  in  bazaars  ;  its  flavour 
is  not  unpleasant    Wood  heavier  and  harder  than  that  of  other  species. 

F,  trUobOfEam,;  Miq.  Ann.  Mus.  Lugd.  Bat  iii.  290 — Syn.  F.  hirstUa, 
Koxb.  FL  Ind.  iii,  528  ;  Wight  Ic.  t  670  ;  F.  hirta,  Roxb.  L  c.  531 ;  F.  Box- 
IwrgUL  Miq.  Lond.  Joum.  £ot  viL  456,  is  a  tree  of  Eastern  Bengal,  belonging 
to  another  section  of  the  genus,  branches  leaves  and  receptacles  densely  clomea 
with  ferruginous  tomentum,  leaves  laige,  cordate  or  3-lob&d,  firuit  large,  sessile, 
arillaiv,  in  pairs,  hairy,  of  a  rich  yellow  colour,  ovoid,  thick  fleshy,  supported 
at  the  base  by  3  ovate  acuminate  bracts,  perianth  deeply  3-5-parted,  red,  male  fl. 
diandrous. 

16.  P.  Uflpida^  Linn.  fil. ;  Benth.  Fl.  Austr.  vi.  176.— Syn.  F.  oppositi- 
fdia,  Eoxb.  Cor.  PL  t.  124;  FL  Ind.  iii.  561  ;  Wight  Ic.  t.  638 ;  Griff. 
Ic  PL  As.  t  560.  F.  dcemonum,  Koenig  ;  Roxb.  L  c.  562  ;  Wight  Ic.  t 
641.  Sans.  Kako  dumbara  (the  Crow's  Udumhara),  Vem.  Daduri^ 
degar,  rumbaly  Pb. ;  Kdgehay  gobla,  totmila,  Kamaon ;  Kat  grdaria^ 
Oudh ;  Dhedu  mera,  Panch  Mehals. 

A  small  or  middle-sized  tree,  young  luxuriant  shoots  hollow,  nodes 
marked  by  annular  scars,  branchlets  rough  with  short  stiff  hairs.  Leaves 
all  opposite,  ovate-  or  obovate-oblong,  entire  or  dentate,  rough  above, 
tomentose  beneath,  main  lateral  nerves  4-6  pair,  the  lowest  pair  from  the 
base  of  leaf,  joined  by  prominent  transverse  veins,  blade  4-8  in.,  petiole 
1-2  in.  long.  Eeceptacles  pedunculate,  sometimes  axUlary  in  pairs,  more 
generally  clustered  on  leafless,  often  long  pendulous  branchlets  from  the 
old  wood  on  trunk  and  branches.  Male  flowers :  a  few  near  the  mouth  of 
leoeptacle,  monandrous,  perianth  of  3  or  4  broad  hyaline  segments  envelop- 
ing each  other.  Female  flowers  numerous,  pedicellate ;  perianth  thin  and 
transparent ;  ovary  stipitate,  stigma  large,  funnel-shaped.  Fruit  obovoid, 
bairy,  with  6  longitudinal  ridges,  1  in.  long,  greenish  when  ripe. 

Siwalik  tract  and  outer  Himalaya,  ascending  to  3500  ft,  and  extending  west 
to  the  Chenab.  Abundant  (in  moist  ravines)  m  the  Oudh  forests.  Common  in 
Ben^l  and  the  Central  Provinces.  Panch  Mehals,  South  India,  Ceylon,  Burma, 
Indian  Archipelago,  North  Australia  and  Queensland.  The  leaves  are  renewed 
Feb.,  March  ;  the  fruit  ripens  April,  May,  and  often  remains  long  on  the  tree. 
Usnally  a  sniiBdl  tree,  but  attains  60  ft.  in  Sikkim.  Bark  thin,  crey  or  greenish, 
rough,  inner  bark  nulky.  Wood  coarse-grained,  very  light,  24f  lb.  per  cub.  ft 
P.=3G0  (Eyd).  The  acrid  milk  is  used  medicinally  in  Kangra.  The  tree  is 
much  lopped  for  cattle-fodder. 

The  fDuowing  frutescent  species  of  Ficus,  which  are  found  in  the  North- West 
Himal^a,  may  be  briefly  mentioned  here  :  1.  F.  foveolataf  Wall.  Cat  No. 
4493 ;  Qijjff.  Ic.  PL  As.  t.  561,  ii. ;  scandent,  branches  often  rooting,  branchlets, 
petioles,  tmder  side  of  leaves  and  peduncles  hairy,  leaves  short-petiolate,  coria- 
ceous, oblong-lanceolate,  main  lateral  nerves  6-10  pair,  alternating  with  shorter 
ones,  all  anastomosing  by  prominent  reticulate  ana  intramarginal  veins.  Fruit 
sxillaiy,  pedunculate  but  not  stipitate,  hairy,  subglobose,  supported  at  its  base 
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by  3  membranous  bracts.  Style  long  filiform,  undivided.  Wang;ta  bridge^ 
Sutlej  valley,  Eamaon,  ascending  to  7500  ft,  Sikkim,  Bhutan  (a.  middle-dzed 
tree,  with  red,  fleshy  fruit,  Griff.  It  not  137),  Kasia  hills.  Probably  =  F. 
reticulata,  Miq.  Ann.  iii.  294  (identified  with  F,  scandensy  Roxb.,  in  Stewart 
Pb.  Plants,  214),  and  F.  Ludwxxc,  Roxb.  634 ;  Madden  As.  Soc  Joum.  xviiL  L 
644 — ^Vem.  Kabra,  Almora. 

2.  F.  nefnaralis,  WalL  Cat  4517.  Glabrous.  Leaves  membranouB,  lanceo- 
late, long-acuminate,  main  lateral  nerves  arcuate,  10-16  pair,  with  nmnerons 
shorter  intermediate  ones,  joined  by  very  fine,  distinct,  but  not  prominent  reticu- 
late veins,  blade  5-6,  petiole  J  in.  long.  Male  fl,  numerous,  mixed  with  females, 
2-3-androus  ;  perianth  red,  of  3-4  lanceolate  se«nents,  anUiers  large,  baaifixed, 
on  short  filaments ;  female  perianth  of  3-4  lanceolate  su bconcave  segmeaits ;  style 
short    Fruit  globose,  J  in.  diam.,  in  pairs,  pedunculate  but  not  stipitate,  sup- 

Jorted  at  its  base  by  3  acute  membranous  bracts.    Outer  Himalaya,  from  tne 
helam  to  Sikkim,  ascending  to  7000  ft 

3.  F,  pubigera,  WalL  Cat  No.  4618,  identified  by  Miquel  with  F,  eneta, 
Thunb.  (Ann.  Mus.  Lugd.  Bat  iii.  294).  Extremities  and  petioles  haiiy. 
Leaves  glabrous,  or  with  floccose  hairs  beneath,  oblong-lanceolate,  entire,  lou^- 
acuminate,  main  lateral  nerves  8-10  pair,  blade  5-8,  petiole  ^  in.  long.  Fruit 
hairy,  globose,  |  in.  diam.,  short-pedunculate  but  not  stipitate.  Eamaon,  aB* 
cending  to  3000  ft.    Nepal,  Sikkim,  Assam,  Easia  hilk. 

A  remarkable  shrub,  of  the  subgenus  CoveUia,  common  on  banks  of  nveTS 
and  in  rocky  river-beds  in  SikMm,  Easia,  the  hiUs  of  Oudh  and  Eamaon,  is  (4| 
F.  tuberculata,  Waa  Cat  No.  4639  (but  not  of  Roxburgh).  S.  Eurz  (Joumal 
As.  Soc.  of  Bengal,  xliL  pt  ii.  1873,  106)  identifies  it  with  a  similar  shrub  which 
grows  in  Pegu  and  Martaban  {F.  pyrrJiOcarpa,  Eurz),  but  the  identity  of  the 
Btuman  and  North  Indian  snecies  seems  doubtful  llie  North  Indian  ehiub 
has  rough  and  hairy  brancluets,  lanceolate  opposite  leaves,  approximate  near 
the  ends  of  branches,  6-7  in.  long,  narrowed  into  a  short  hairy  petiole,  harBh  on 
both  sides  with  short  adpressea  hairs,  stipules  lanceolate,  persistent,  haiiy ; 
receptacles  hairy,  with  circular  raised  tubercles,  and  a  few  aciales  on  the  outer 
surface,  pedunculate,  on  short  leafless  bracteate  panicles  from  the  old  wood ; 
periantii  of  female  n.  none  or  early  caducous,  style  long  filiform,  hairy.  Far- 
ther inquiries  may  perhaps  identify  it  with,  either  F,  lanceolatOj  BucL,  Boxh. 
1.  c.  667  ;  Miq.  Ann.  iii.  297,  or  F,  laminosa,  Hardwicke ;  Roxb.  631 ;  Maddoi 
As.  Soc  Joum.  xviiL  L  643---yem.  Ckancherri,  the  leaves  used  to  feed  cattle. 

6.  F.  heCerophylla,  linn,  fil.;  Roxb.  M.  Ind.  iii  632;  Wight  Ic.  1 668, is* 
stia^ling  shrub,  with  alternate^  short-petiolate,  very  rouf;h  leaves,  either  undi- 

'  "    i    Receptacles  axillary  m  pairs,  pedunculate, 


vided  oblong,  or  variously  lobed.  ^  ^       ^       ,^ 

yellow  when  ripe,  with  whitish  scabrous  spots.  On  the  banks  of  nvers  and  in 
moist  places  generally.  Oudh,  Banda  dismct  (Edgeworth),  Bengal,  South  India^ 
Ceylon. 

6.  F.  repens,  Willd.;  Roxb.  L  c.  636  ;  Wight  Ic.  1 636,  is  a  small scandent or 
procumbent  shrub,  with  rooting  stems,  common  in  ffrass-lands  of  Oudh,  Bei^ 
Burma  and  South  India ;  leaves  alternate,  long-peti<uate,  very  rough,  ovate,  often 
with  cordate  base,  imdivided  or  variously  lobecL  Fruit  obovoid,  narrowed  into 
a  long  stalk,  supported  at  tiie  base  by  bracts,  the  stalk  as  long  as  or  longer  thaa 
the  axiUar^  solitioy  peduncle.  Male  fl.  few,  near  the  mouth  of  receptacle,  monai^ 
drous,  penanth  of  4  hyaline  oblong  segments ;  female  fl.  nmnerous,  peiianth  of 
6  thin  nyaline  lanceolate  segments ;  style  short,  undivided. 

9.  GIJDBANIA,  Trecul. 

Spinose  shrub  with  alternate  leaves  and  axillary  globose  flowe^h6adB. 
Flowers  dioicous.  Male  fl. :  perianth  of  4-6  narrow  segments,  concaye 
and  obtuse  above.     Stamens  4,  pistil  rudimentary.     Female  fl.  of  4  iio- 
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bricate  concave  segments.  Ovaiy  firee,  1-celled,  with  a  solitaiy  pendu- 
lons  ovule ;  style  simpley  stigma  filiform.  Nuts  free,  enclosed  in  the  con- 
solidated fleshy  perianth  and  receptacle ;  pericarp  crostaceous.  Albumen 
scanty  or  0. 

1.  0.  Javanensia,  Trecul;  Benth.  FL  Austr.  vi  179  (not  Wight  Ic.  t 
1960).^Syn.  Madura  javanieay  Blnme  Mus.  Bot.  Lugd.  Bat.  ii  t.  31. 
Trophis  spinosa,  Wall.     Yem.  Mdnday  mandei,  katiffu,  N.W.P. 

A  straggling  shrub,  armed  with  axillaryi  straight  or  curved,  spines ; 
branchlets  pubescent  Leaves  subcoriaceous,  glabrous,  short>petiol^,  1-4 
in.  long,  elliptic  or  elliptic-oblong,  acuminate,  acute  or  obtuse,  entire,  pen- 
niveined  and  reticulate,  but  veins  not  prominent.  Flower-heads  pubescent, 
globose,  axillary,  solitary  or  2  together,  short-pedunculate,  the  males  i  in. 
diam.,  the  females  smaller  at  first,  but  increasing,  when  mature,  to  f  in. 
or  more.  Male  flowers  closely  packed,  perianth  leaves  3-5  distinct^  often 
unequal,  cuneate,  the  upper  part  concave  and  hairy  outside.  Filaments 
short,  not  inflexed  in  bud,  inserted  round  a  glabrous,  subulate  rudimen- 
tary ovary,  anthers  oblong,  2-celled.  Female  flowers  crowded,  more  or 
less  immersed  in  the  fleshy  receptacle.  Leaves  of  perianth  4,  upper  part 
thickened  and  velvety.  Style  one,  short,  barely  exserted.  Fruit  a  com- 
pound, irregularly-shaped  berry  as  large  as  a  small  Custard  apple  (Mad- 
den), formed  of  the  enlarged  fleshy  perianths  and  receptacle,  each  perianth 
enclosing  a  one-seeded  nut 

Dehra  Doon,  Garhwal,  Rohilkhand,  Nepal,  Oudh,  Sikkim,  Eada,  Burma, 
Ceylon,  Eastern  AMca,  Indian  Archipelago,  Queensland,  and  New  South  Wales. 
FL  Apnl-June ;  fr.  Aug.-Nov.  Bark  smooth,  yellowish  brown  or  blackiflh, 
marked  with  white  oblong  lenticels.    Wood  used  as  fdeL 

ft 

10.  ABTOCABPXrS,  Linn. 

Evergreen  trees  with  milky  juice ;  leaves  alternate.  Flowers  monoicoua 
Male  and  female  in'distinct,  globose  or  cylindrical  heads.  Male  flowers  : 
perianth  2-3-4-phyllous,  segments  free  or  connate,  concave,  imbricate  in 
SQBtivatioiL  Stamen  1,  exserted.  Female  flowers :  perianth  tubular,  entire, 
with  a  minute  mouth.  Ovary  free,  1-locular  (rarely  2-3-locular),  with  a 
solitary  pendulous  ovule;  style  terminal  or  lateral,  simple  or  2-3-fid), 
stigma  various.  Nuts  enclosed  in  the  persistent  perianths,  which  are  con- 
solidated in  a  large  fleshy  syncarpium.     Seed  exalbuminous. 

Nearly  ^brons ;  branchlets  with  annidar  scars  ,    I.  A.  integrifoUtL 

Kztremities  and  nnder  side  of  leaves  grey-tomentose ;  branchletB 

without  annular  scars %  A.  Lakooeha, 

I.  A.  integrifolia,  Linn. ;  Boxb.  FL  Ind.  ilL  522 ;  Wight  Ic  t  678 ; 
Bot.  Mag.  t  2833,  2834.  Jach-tree.—Sam.  Panaaa.  Yem.  Kanthaly 
kaiolf  hathaly  N.W.  India  3  Phanae^  Bombay ;  Pein  nayhen^  Burm. 

A  large  tree,  glabrous,  only  youngest  shoots  with  short  stiff  hairs; 
branchlets  with  annular  raised  Imes,  the  scars  of  the  stipules.  Leaves 
coriaceous,  smooth,  shining  above,  rough  beneath,  elliptic  or  obovate, 
obtuse,  midrib  prominent  beneath,  with  7-8  main  lateral  nerves  on  either 
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side  of  midrib  ;  blade  4-8  in.,  petiole  ^1  in.  long,  stipules  Luge,  with  a 
broad  amplexicaol  base,  sheathing  in  bud,  early  caducous ;  leaves  of  yoimg 
plants  and  of  shoots  from  the  root  often  lobed.  Flower-heads  ovoid, 
elongated,  on  short  lateral  branchlets,  generally  on  the  trunk  or  larger 
branches.  Fruit  large,  hanging  on  short  stalks,  oblong,  fleshy,  with  a 
thick  cylindrical  recepteusle  and  a  muricated  rind  12-30  in.  long  and  6-12 
in.  diam.     Seeds  reniform,  oily. 

Cultivated  in  N.W.  India  (rare  in  the  Panjab,  and  not  beyond  Lahore),  in 
Oudh,  Bengal,  Central  and  South  India,  Burma,  Ceylon,  and  the  Indian  Archi- 
pelago. lUgardin^  its  native  home,  there  is  yet  some  uncertainty.  RumphiuB 
(Herbarium  Ambomense,  L  106)  states  that  it  grows  in  the  forests  of  Ceylon,  like 
other  forest  trees,  but  Thwaites,  Enum.  PL  CeyJL  262,  is  of  opinion  that  it  camiot 
be  considered  truly  indigenous.  In  the  Indian  Archipelago  the  tree  is  believed 
to  be  cultivated  only,  and  in  Burma,  though  the  Jack  is  often  found  in  laige 
and  dense  forests  (e,  g.,  in  the  Attaran  district),  yet  I  have  only  found  it  m  the 
vicinity  of  deserted  settlements.  According  to  Wight  1.  c  and  Beddome  (FL 
Sylv.  Manual,  p.  219),  the  tree  is  wild  in  uie  mountain  forests  of  the  western 
Ghats,  ascending  to  4000  ft.  Fl.  Dec-Feb. ;  fr.  May-July.  Attains  40-50  ft, 
with  a  short  erect  trunk  of  great  girth,  and  a  dense  shady  crown.  Bark  thick, 
often  with  deep  cracks,  inner  substance  soft  Sapwood  white,  heartwood  yellow 
when  fresh  cut,  reddish  brown  when  seasonea,  the  wood  of  old  trees  some* 
what  resembling  mahogany  in  colour  and  appearance.  Takes  a  beautiful  poliaL 
Medullary  rays  sharply  defined,  light-coloured,  of  moderate  width^,  pores  lai]^ 
uniformly  distributed,  each  pore  in  a  patch  of  yellow  tissue,  often  in  concentnc- 
aUy  arranged  patches  or  interrupted  bands.  Weight  between  42  and  45  Ih 
per  cub.  ft.  Value  of  P.  788,  Skinner  ;  between  613  and  889,  Puckle ;  fracture 
splinteiy.  Warps  and  cracks  unless  weU  seasoned.  Used  for  carpentiy  and 
furniture,  and  imported  into  England  for  cabinet-work,  turning,  and  for  bmsh- 
backs.  A  yellow  dye  is  made  of  the  wood.  The  leaves,  bark,  and  the  rind  of 
the  fruit  abound  in  a  tenacious  white  milk,  used  as  bird-lime.  The  fruit  is  an 
important  article  of  food  in  Burma,  South  India,  and  Ceylon,  the  seeds  are 
roasted  and  eaten.  Toung  trees  bear  fruit  on  the  branches,  older  trees  on  the 
trunk,  and  very  old  trees  often  at  the  base  of  the  trunk  near  the  root. 

Other  species  with  amplexicaul  stipules  and  annular  scars  on  branchlets  are : 
1.-4.  Chaplasha,  Roxb.  1.  c.  525;  Wight  Ic  t.  682 — ^Vem.  Cha^ashj  Beng., 
Taun  peinnayhen  (Mountain  Jack),  Burm.,  a  gigantic  timber-tree  of  East  Bengal 
and  Burma,  wood  prized  for  canoes,  structure  similar  to  that  of  A,  integrifwa. 
Leaves  of  younc  plants  pinnatifid,  of  old  trees  entire  ;  flower-heads  globose,  hmg- 
pedunculate  ;  fruit  globose,  the  size  of  a  large  orange.  2.  A.  htrstUa,  Lam.; 
Iloxb.  l.c.  621  ;  Bedd.  Fl.  Sylv.  t.  308 ;  Angdi  tffood,  Vem.  ZTei  HalBUy  Canar., 
a  most  v£duable  timber-tree  of  the  evergreen  forests  of  the  western  Ghats,  male 
fl.  in  long  cylindrical  spikes  ;  fruit  ovoid,  size  of  a  large  lemon,  the  tops  of  peri- 
anths enlarging  and  forming  numerous  hispid  spines.  Wood  strong,  cioae- 
grained,  of  a  yellowish  brown  colour,  highly  prized  for  ship-building  and  other 
purposes,  weight  per  cub.  ft.  36-40  lb.,  P. =744.  d.  A.  inciM,  Linn.  ;  Boi.  Mag. 
t  2869-71,  the  Breadfruit-tree,  a  native  of  the  South  Sea  Islands,  but  now  in- 
troduced into  most  tropical  countries ;  bears  fruit  on  the  western  coast,  in 
Ceylon,  and  in  Burma.  Leaves  pinnatifid,  with  a  connate  base  1-3  ft.  long,  laale 
fl.  m  club-shaped  spikes. 

2.  A.  Lakoocha,  Roxb.  Fl.  Ind.  iil  624 ;  Wight  Ic.  t  681.— Sans. 
Lakucha,  Vem.  Tiun,  dheu,  daJieo,  Pb. ;  Dikau,  dahu,  Kamaon ;  Barha^ 
Banda^  Behar ;  Dephvlf  Bengal ;  MyauMovky  Burm. 
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A  laige  tree;  branchlets and  under  side  of  leaves  with  soft  grey  tomen- 
tum.  £eaye8  coriaceous,  oval  or  ovate,  obtuse  or  short-acuminate,  entire, 
blade  6-10  in.,  petiole  |-1  in.  long,  upper  side  glabrous,  shining,  under 
side  soft-tomentose,  10-14  pair  of  prominent  main  lateral  nerves;  stipules 
lanceolate,  with  a  narrow  base,  not  sheathing,  deciduous.  Flower-heads 
globose,  axillary,  the  male  subsessile,  the  female  short-pedunculate.  Fruit 
add,  of  an  irregular  roundish  shape,  3-4  in.  diam.,  velvety,  yellow  when 
lipe. 

Outer  hills  of  Eamaon,  ascending  to  4000  ft.  Sikkim,  East  Bengal,  Burma. 
Evergreen  forests  of  the  western  Ghats,  Ceylon.  Occasionally  planted  in  the 
SiwaKk  tract  of  the  Panjab,  rarely  in  the  plains.  Attains  50-60  ft.,  with  a  short 
tnmk  of  great  girth.  Bark  ^  in.  thick,  hght-  or  dark-grey,  rough,  but  without 
cracks  or  furrows.  Sapwooa  large,  whitish,  heartwood  yellowish  or  dark  red- 
brown,  structure  similar  to  that  of  A.  integrifolicL  Weight  40  lb.  per  cub.  ft., 
D.B.y  Burma  List,  1862.  Used  for  famiture,  in  Burma  canoes  are  made  of  it. 
The  male  flower-heads  are  pickled,  and  the  fruit  lb  eaten. 

Antiaris  tnnoxia,  Blume — Syn.  A,  saccidora,  Dalz.  &  Gibs. ;  Bomb.  FL  244 ; 
Wight  Ic  t  1958  ;  Bedd.  Fl.  Sylv.  t,  307,— is  one  of  the  largest,  Beddome  says 
the  largest  tree  of  the  evergreen  forests  of  the  western  Ghats,  and  the  hitlw 
between  them  and  the  coast.  Found  as  far  north  as  Eandala,  also  in  Ceylon. 
Le&ves  elliptic-oblong,  rough,  short-petiolate ;  female  flowers  solitary,  enclosed  in 
an  involucre  of  connate  imbricate  bracts,  sessile,  with  2  styles  ;  male  fl.  crowded 
on  a  thick  flat  receptacle  ;  fruit  fleshy,  purple,  1 -seeded.  Sacks  are  made  of  the 
thick  woolly  fibrous  inner  bark,  described  as  foUows  in  Graham's  Catalogue, 
193  :  **  A  branch  is  cut  corresponding  to  the  length  and  diameter  of  the  sack 
wanted,  soaked  a  Uttle,  and  then  beaten  with  clubs  until  the  liber  separates  from 
the  wood.  This  done,  the  sack  formed  of  the  bark  is  turned  inside  out,  and 
pulled  down,  until  the  wood  is  sawed  off,  with  the  exception  of  a  small  piece 
left  to  form  the  bottom  of  the  sack,  and  which  is  carefully  left  untouched."  In 
Ceylon  rope  is  also  made  of  the  bark. 

Another  sp.  of  the  same  genus  is  found  in  the  dense  evei^^eu  forests  of  the 
Thoungyeen  valley  in  Tenasserim  {My ok  seikj  Burm.),  the  juice  is  used  by  the 
Karens  to  poison  arrows,  but  the  poison  does  not  seem  equal  in  its  effects  to 
that  of  the  famous  Upas  tree  of  the  Indian  Archipelago  {Antiaris  toxicarioj 
Lesch. ;  Blume  Rumphia,  i.  t.  23).  The  largest  tree  which  I  ever  measured  in 
Burma  belonged  to  this  species ;  it  grew  in  the  evergreen  forest  of  the  Thoungyeen, 
was  250  ft.  high,  and  had  a  girth  of  38  ft,  the  trees  of  the  surrounding  evergreen 
forest  haying  an  average  height  of  200  ft.  (Attaran  Forest  Report,  1860,  p.  55). 
Beddome  states  that  A.  innoxia  attains  a  similar  size  on  the  western  Ghats. 

The  Caoutchouc  exported  from  Mexico,  Central  America,  the  West  Indies,  and 
Ecuador  is  the  produce  of  the  Ule  tree,  Castilloa  dasticuj  Cervantes,  and  per- 
liapB  a  second  species  of  the  same  genus.  It  is  a  superior  article,  and  the  intro- 
duction of  the  tree  into  India  seems  desirable.  C.  dastica  is  a  large  tree, 
branchlets  and  under  side  of  leaves  with  lon^  soft  rust-coloured  tomentum  ; 
leaves  short-petiolate,  oblong.  Flowers  monoicous,  female  flowers  numerous, 
Ofn  plane  circular  lateral  receptacles  (Collins'  Report  on  Caoutchouc,  1872,  II). 

The  Palo  de  Vaca  or  Cow  tree  of  Caracas  {Gcdactodendron  utUey  Eunth ; 
Bot.  Mag.  t.  3723-24),  a  gigantic  tree  with  coriaceous  shining  leaves,  has  been 
xeCened  to  the  genus  Brosimum,  From  incisions  made  in  the  trunk  it  yields 
larae  quantities  of  thick  gluey  milk  without  any  acridity,  drunk  extensively, 
and  very  wholesome  and  nourishing.    Bromnum  has  one  female  flower  inside 
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a  Bubglobose  receptacle,  coyeied  on  the  outside  with  ntunerouB  etameiiB  and 

Sltate  bracteoles.  The  snake  or  letter  toood  ol  the  West  Indies,  Guiana,  and 
exico,  a  beautiful  heavy  dark-coloured  wood  with  small  pores  and  numerous 
very  fine  medullary  rays,  which  on  a  vertical  section  appear  like  linear  bands 
with  sharply  defined  and  exactly  parallel  sides,  is  the  produce  of  a  tree  of  this 
genus,  Ftratinera  ffuianensis  of  Aublet,  the  Bais  ae  Uttret,  a  large  tree  of 
Guiana,  identified  by  Poppic  with  Bromrnvm  AubleUi  of  the  HoaUaga  river  in 
North  Peru,  and  by  Miquel  with  Brosimum  discclor^  Schott,  a  snoall  tree  of 
Brazil.  Another  species,  B,  Nama/guOt  Seemann,  of  New  Granada  and  Cen- 
tral America,  has  a  thick  woolly  fibrous  inner  bark,  which  is  made  into  beds, 
garments,  and  ropes,  and  used  as  sails  in  the  native  canoes  (Hooker's  Jonnul, 
ui  (1861)  269). 

11.  GELTIS,  Toumefort. 

Trees  or  shrubs,  with  alternate  stipulate  leaves,  ilowen  polygamons, 
in  axillary  or  lateral  cymes.  Perianth  deciduous,  of  4-5  segments,  imbri- 
cate in  bud.  Stamens  as  many  as,  and  shorter  than,  perianih-s^;ment8y 
in  the  male  flowers  surrounding  a  rudimentary  ovary  inserted  on  a  baiiy 
disc.  Ovary  on  a  hairy  disc,  stigmata  2,  sessile,  dodduous.  Fruit  an 
ovoid  or  globose  drupe,  with  a  hard,  coriaceous  or  bony  kernel 

1.  0.  auBtnOiB,  Linn.— Tab.  L.— Reichenb.  Ic.  FL  Germ.  1338, 1 667. 
— Syn.  0.  tetrandra,  Eoxb.  FL  Ind.  iL  63 ;  C.  caucasicoj  Willd ;  Mveo- 
coulier^  Fr. ;  Ferlaro,  bagolaro,  It ;  Ztirgelbaum,  GremL  Vem.  Tagho, 
takhum,  Afg. ;  BrimlUy  khirk,  khalk^  khark^  khirg^  kuy  rokuy  choku,  bran^ 
hatkaVf  kdi^  bigniy  Mugli,  Pb. ;  Kar,  Kunawar ;  TagJia,  Sindh  3  Kharak, 
kharikaf  khirk,  N.W.P. 

A  middle-sized  deciduous  tree,  wiUi  bifarious  branclies ;  young  leaves, 
bianchlets,  and  petioles  hairy.  Leaves  ovate  or  ovate-lanceolate,  uneqpl- 
based,  acuminate,  more  or  less  rough  when  ftdl-grown,  senate,  the  lover 
third  of  the  leaf  often  entire,  3  basal  nerves,  the  midrib  pennivemed, 
blade  3-5  in.,  petiole  ^  in.  long ;  stipules  subulate,  caducous,  shorter  than 
petiole.  Flowers  yeUowish-white,  tetramerous  or  pentamerous,  biBeznal 
flowers  axillary,  pedicels  more  than  twice  the  length  of  petiole,  the  male 
flowers  on  shorter  pedicels,  in  lateral  fascicles  or  eliort  racemes,  below  the 
leaves,  or  in  the  axils  of  the  youngest  leaves.  Dmpe  ovoid,  |  in.  longi 
putamen  reticulate-rugose,  seeds  oily. 

Afghanistan,  ascending  to  8800  ft.  Suliman  range  trans-Indus.  Salt  rutt& 
Himalaya,  ascending  to  8500  ft.,  from  the  Indus  to  Bhutan^  Easia  hilk  Ab> 
in  western  Asia  and  the  Mediterranean  region.  Upper  limit  on  the  Sntl^: 
Jangi  right,  Morung  left  bank.  Frequently  plimted  m  the  Panjab  plainB  and 
theN.W.  Himalaya,  in  Sindh  and  Beluchistan.  FL  March-May,  before  the 
leaves  appear,  or  wilii  the  first  leaves  ;  fr.  July-Sept.  Attains  30-40  fL ;  tronk 
short,  straight,  6-8  ft  fi^irth,  one  noted  16  ft ;  branches  spreading.  Bark  \  vl 
thick,  bluiiui-grey,  or  Drown,  smooth  or  rough  with  brown  and  whidsfa,  often 
raised  specks,  not  farrowed,  but  frequently  with  numerous  small  cracks  and 
circular  wrinkles,  the  trunk  often  appearing  as  if  constricted  with  cords.  Qrowth 
generally  slow.  Wood  light-coloured,  close-  and  even-grained,  hard  and  tooghi 
a  continuous  belt  of  large  pores  in  tne  sprinjg  wood,  other  pores  smaller,  imh 
formly  distributed,  joined  by  narrow  undulating  often  zig-zag  lines  of  whitish 
tissue.    Hardy  in  England. 
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In  the  North- West  Himalaya  chum-stickB  aie  made  of  it,  and  it  is  used  as  fael 
and  for  charcoal.  The  wood  of  the  European  Celtis  varies  much  in  weight — ep. 
giaT.  0.66-0.88  (41  to  54  lb.)— though  not  so  much  as  the  wood  of  the  Ash,  which 
also  has  a  continuous  belt  of  larce  pores  in  the  spring  wood.  In  the  south  of 
Fiance  it  is  cultivated  extensively  in  coppice-woods  ;  oars,  hoops,  whip-handles, 
and  similar  articles  requiring  tenacity  and  elasticity,  are  made  of  it  In  the 
Himalaya  it  is  chiefly  planted  for  shade  and  fodder,  and  the  winter  supply  of 
bay  is  often  stored  in  its  branches.  The  bark  is  used  for  sandals  (Clegnom). 
Tlie  firuit  is  insipidly  sweet  and  has  not  much  flesh.  It  is  eaten:  a  larger, 
bladdah  or  dark  purple  kind  is  called  roku  on  the  Sutlej  ;  a  smaller,  yellow  or 
orange  kind,  choJcu. 

Aitchison  (Cat.  139)  notes  C.  ccaicaaicay  Willd.,  from  the  Jhelam,  the  Salt 
range,  Kashmir,  Kamaon,  and  (cultivated)  Sindh.  My  opinion  is  that  aU  the 
CtUis  of  North-West  India  with  glabrous  fruit  belong  to  one  species,  which 
I  identify  with  (7.  auttrcUis,  L. 

C7.  eriooarpa,  Decaisne  in  Jaca.  Voy.  Bot  t.  152,  from  Eamaon,  differs  &om 
C.  australis  bv  ovate-lanceolate  leaves  and  a  pubescent  ovary  and  drupe,  but  it 
seems  doubtful  whether  it  is  spedficallv  distinct.  Stewart  identifies  this  with 
C.  Acaich  Hamilton,  and  gives  its  distribution  and  vernacular  names  as  follows : 
Eastern  skirts  of  the  Smiman  range  trans- Indus.  Salt  range  2000-3000  ft 
Himalaya  from  the  Indus  south-eastward,  ascending  to  4500  ft,  Kamaon,  Nepal, 
and  Oudh.  Vem.  TaghUf  Afg. ;  BcUkar^  bat  tamarit  Pb. ;  Akata  (whence  the 
specific  name),  A:atdta,  Hindi. 

C.  Boxbtmihii,  Planch. — Syn.  (7.  trinervia^  Eoxb.  FL  Ind.  ii.  65  (not  Lam., 
which  is  a  West  Indian  species),  has  subcoriaceous,  ovate,  acuminate,  almost 
glabrous  leaves,  entire  or  aentate  near  the  apex,  fertile  flowers  often  in  pairs 
Jon  slender  axilkry  racemes,  Dalz.  Bomb.  FL  238).  South  India,  Bengal,  Burma. 
Dr  Stewart  states  that  this  species  is  found  (rare)  in  the  Siwalik  tract  of  the 
Panjab  and  Eamaon,  also  (not  common)  in  the  Central  Provinces,  and  gives  the 
following  vernacular  names :  KharaJc,  bcUkar,  brumai,  brunduy  Pb. ;  Cheri 
eharOy  kaihunianr,  C.P.    I  have  not  seen  specimens  from  N.W.  and  Central  India. 

In  the  xvii.  voL  of  De  Condolle's  Prcxlromus,  Planchon  refers  the  CdtU  of 
North-West  India  to  the  following  species : — 

1.  (7.  caueaxka,  WUld.  Leaves  oblique-  or  rhomboid-oblong-ovate,  actunin- 
ate,  triplinerved.  Stipules  linear,  longer  than  petioles  of  young  leaves,  ovary 
slightly  pubescent  at  the  base  of  the  s^le ;  kernel  slightly  reticulate.  Cauca- 
sus, North  Persia,  Cabul,  Beluchistan,  Salt  range,  Kashmir. 

S.  C-  enocarpoy  Decaisne.  Leaves  lanceolate ;  drupes  grey  -  tomentose. 
Ftojab. 

3.  C-  teirandray  Boxb.  Leaves  subcoriaceous,  ovate  or  ovate-oblong  cuspi- 
date, with  an  unequal-sided  base,  triplinerved,  drupe  wholly  glabrous,  kernel 
flli^tly  rugose.  Eamaon,  Nepal,  Silnet  Nil^pris  (*' common,  vem.  A  dona"), 
aiidto  this  species  he  refers  the  foUowinff  as  synonymous :  1.  (7.  glabra^  Planch. 
Kamaon.  2.  C-  ierotinOf  Planch.,  Wignt  Ic  t  1970.  3.  C.  Acata,  Hamilton 
in  Trans.  Soc.  Linn.  xvii.  201.  Bengal,  Behar.  4.  C7.  nepalensis,  Planchon. 
Kamaon,  Tenasserim,  .Andamans.  He  does  not  say  that  he  identifies  with  it 
5.  (7.  BoxburffhiL  Planch.  Ann.  Sc  Nat  iu.  series  x.  302  ((7.  trinervia,  Boxb.)^ 
bnt  seems  to  imply  that  it  belongs  to  this  species  (Prodr.  xvii  179). 

13.  SPONIA,  Comm. 

Trees  with  alternate  S-nerved  serrate  leaves.  Flowers  monoicous,  in 
axillary  cymes.  Perianth  pendstent,  tube  short,  limb  of  5  segments,  con- 
cave, indaplicate  in  bud,  idightly  overlapping,  nearly  yalvate.     Stamens 
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5,  longer  than  periantli.     Fruit  a  minute  drupe,  supported  by  the  petsis- 
teut  perianth,  and  crowned,  while  half  ripe,  by  2  short  stigmatose  stylea 

Leares  rough  on  both  sides,  oblong-lanceolate ;  male  cymes  com- 
pact, as  long  as  petiole  .        .        .  .        1.  &  poiUona, 

Leaves  soft-tomentose  beneath,  ovate ;  cymes  spreading,  longer 

than  petiole 2.  ^.  orienUJk 

1.  S.  politoria,  Planch. ;  DC.  Prodr.  xvil  202.— Syn.  Odtis  pdlforia, 
WalL  Vem.  Bantamman,  kanghi,  kkuri,  Pb.  ;  Jdun,  kfiasaroa,  mam, 
bdtUf  N.W.P.  ;  Banhama^  Oudh;  Khukk,  KepaL 

A  small  tree  with  short  trunk  and  bifarious  exceedingly  roagh  leaves, 
branchlets  rough  with  long  hard  white  hairs.  Leaves  oblong-lanceolBte, 
with  almost  equal-sided  base,  2-5  in.  long,  penniveined,  serrate,  pale  be- 
neath, rough  on  both  sides  with  scattered  hairs  and  the  nuaed  base  ol 
numerous  fallen  hairs,  main  lateral  nerves  arcuate,  4-6  pair,  tbe  lowest 
pair  from  near  the  base  of  leaf,  petiole  \  in.  long ;  stipules  deciduous, 
longer  than  petiole.  Cymes  of  male  flowers  as  long  as  petiole,  of  female 
flowers  a  little  longer  than  petiole. 

Salt  range.  Siwalik  tract  and  outer  hills  from  the  Chenab  to  Nepal  Abun- 
dant in  the  Oudh  forests  in  dry  sandy  or  stonv  places.  Sikkim,  Central  Pro- 
vinces. The  leaves  are  renewed  in  March  and  ApriL  FL  April-June.  Attains 
15  ft.  and  a  girth  of  12  in.,  with  a  few  epreadins  branches.     &ark  4  in.  thick) 

freenish- white,  or  reddish-brown,  smooth  or  with  lonmtudinal  wrinkles,  inner 
ark  red,  viscid,  fibrous.  Wood  reddish  nut-brown,  fibrous  and  elastic,  with  a 
moderately  close-grain  (K  T.)  The  leaves  are  as  nard  as  sand-paper  and  are 
used  to  polish  wood  and  horn. 

2.  S.  orientalis.  Planch. ;  DC.  Prodr.  xvii.  200.— Syn.  GeUis  mm- 
taliSy  Linn. ;  Roxb.  Fl.  Ind.  ii  65.  Probably  not  different  from  Spma 
Wightii,  PL  ;  Wight  Tc.  1. 1971 ;  Bedd.  FL  Sylv.  t,  311.  Indian  NetfU^ 
tree.  Charcoal-tree,    Vem.  Badu  manu^  C.P. ;  Golj  Bombay. 

A  small  rapidly  growing  and  short-lived  tree  with  pubescent  branchleta 
Leaves  ovate,  acuminate,  3-nerved,  obtusely  serrate,  base  unequal-sided, 
cordate,  sofb-tomentose  beneath,  and  more  or  less  rough  on  the  upper  side, 
midrib  with  3-4  pairs  of  main  lateral  nerves ;  stipules  deciduous,  as  longtf 
petioles  of  young  leaves.  Cymes  lax,  spreading,  considerably  longer  tto 
petiole.     Stigmas  covered  with  long  threads.     Drupe  black  when  ripa 

Nepal,  Bengal,  Satpura  range  (not  common),  South  India,  Ceylon.  Fonn 
part  of  the  secondary  growth  where  the  evergreen  forest  has  been  cleared  in 
Western  Mysore  and  Coorg.  Has  been  planted  in  Wynaad  for  shade  in 
coffee  plantations,  where  the  original  forest  had  been  imprudently  cleared  avay. 
Fl.  April-June  (the  greater  part  of  the  year,  Roxb.)  Attains  30  ft  with  an 
erect  short  tnink,  2-3  ft  girth.  Bark  dark  grey  or  blackish,  gmooth  1^ 
inner  bark  is  tough  and  strong. 

S.  vdutinay  Planch. ;  Benth.  Fl.  Hongkong.  824,  branchlets  and  under  aide 
of  leaves  soft-pubescent  China,  Indian  Ardupelago,  Burma,  Bengal ;  ia  pi^ 
bably  not  specifically  distinct. 
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13.  ULMUS,  linn. 

Trees  or  shrubs  with  alternate,  simple,  more  or  less  distichoiis,  unequal- 
sided  leaves  and  caducous  stipules.  Flowers  bisexual,  in  lateral  fascicles. 
Perianth  campannlate,  generally  persistent,  4-5-  or  8-9- fid,  segments 
imbricate  in  bud.  Stamens  as  many  as  perianth-lobes,  adnate  to  the 
tube  of  perianth,  and  opposite  to  its  segments;  anthers  fixed  by  the 
back.  Ovary  free,  1-2-celied;  styles  2,  papiQose  on  the  inner  face,  1 
ovule  in  each  cell.  Fruit  an  indehiscent  flat  samara,  surrounded  on  all 
sides  with  a  broad  membranons  wing,  on  an  articulate  pedicel.  Seed 
pendulous,  no  albumen,  embryo  straight,  radicle  superior. 

In  the  following  synopsis  I  have  included,  besides  the  North  Indian  species, 
the  more  important  of  the  European  Ebns,  as  some  of  them  are  closely  allied  to 
the  North- West  Himalayan  species. 

iMvesentire;  perianth  decidaons  ;  ovary  long-stipitate     .        1.  U,inUgr\folia. 
I^res  serrate ;  perianth  persistent ;  ovary  subsessile. 
Stamens  and  perianth-segments  5-8  ;  flowers  appear  before 
the  leaves. 
Pedicels  more  than  twice  the  length  of  perianth ;  sta- 
mens and  perianth-segments  6-8. 
Articnlation  of  pedicel  near  its  base,  lower  portion 
mnch  shorter  than  upper ;  samara  not  fringed  at 

edges 2.   27.  Wallichiarui, 

Articnlation  of  pedicel  near  the  top ;  lower  portion 
mnch  longer  than  upper  ;  samara  fringed  at  the 

edce  with  long  hairs Z.  U,  efftua. 

Pedicels  less  than  twice  the  length  of  perianth ;  sta- 
mens and  perianth-segments  5-6. 

Seed  in  the  middle  of  samara 4.   CT.  montana. 

Seed  near  upper  end  of  samara 5.  U.  campeetrie. 

Stamens  and  penanth-segments  4 ;  flowers  appear  with  the 

leaves 6.  U,  parvifolia. 

1.  U.  iategrifolia,  Eoxb.  PL  Cor.  t.  78 ;  Fl.  Ind.  ii  68 ;  Bedd.  FL  Sylv. 
t  310.  —  Syn.  HdUyptdea  integrifoliay  Planch.  DC.  Prodr.  xvii  164; 
Wight  Ic.  t.  1968.  Vem.  Pdpri,  khtden^  arjdn^  rajdin,  kachdm,  Pb. ; 
Papar,  kanju,  Kamaon ;  Papriy  Bhartpor ;  Dhamna,  kur^,  Ondh ;  Kar- 
o>f^h  chilbil,  chUmilj  kumba,  kunja  ncUiy  begana,  Cent.  Prov. ;  ChiUa, 
Banda ;  Wawcdi,  Mar. ;  NaviU  cheUuy  TeL 

A  large  deciduous  tree,  usually  glabrous,  only  inflorescence  pubescent 
Leaves  coriaceous,  elliptic,  acuminate,  entire,  those  of  seedlings  and  root- 
shoots  sometimes  serrate,  blade  3-5,  petiole  ^  in.  long,  main  lateral  nerves 
S-7  pair.  Male  and  bisexual  flowers  mixed,  in  cymose  lateral  fascicles. 
Perianth  hairy,  nearly  clefb  to  the  base,  segments  5.  Stamens  in  bisexual 
flowers  5,  in  male  flowers  8,  anthers  luiiry,  no  rudiment  of  ovary  in  male 
flowers.  Ovary  stipitate,  compressed,  generally  1-celled.  Samara  oval  or 
suborbicular,  unequal-sided,  1  in.  long,  on  a  long  slender  articulate  pedicel, 
the  upper  portion  being  the  elongated  stalk  of  the  ovary,  often  with  the 
remains  of  the  perianth  at  its  base.  A  variety  with  pubescent  extremities 
and  under  side  of  leaves  firom  Ceylon. 

Sab-Himalayan  tract,  extending  west  to  the  Bias,  but  rare  between  Jumna  and 
^as.    Common  in  Garhwal  and  Kamaon,  ascending  to  2000  ft.    Abundant  in 
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the  Gonda  and  Baiaich  forests  of  Oudh,  and  in  the  Banda  district,  not  uncom- 
mon in  the  Satpura  range.  Behar,  South  India,  Ceylon,  Burma.  Often  plaated 
in  North  and  Central  India.  Prefers  a  dry,  sandy  or  shingly  soil  The  leaves 
are  shed  between  Sept.  and  Jan.,  the  fresh  leaves  appear  m  March  and  April, 
soon  after  the  flowers,  which  come  out  in  Feb.-Marcn.  The  firuit  ripens  June- 
Auff.,  and  remains  long  on  the  tree.  A  fast-growing  tree,  attains  60-70  ft,  with 
a  t£ul  straight  stem,  20-30  ft.  clear,  and  6-8  it.  girth,  with  short  buttreaees,  far- 
rowed and  scooped  out  higher  up.  Bark  thick,  pale-  or  dark-grey  or  light-brown, 
with  small  tubercles  in  Imes,  and  longitudinally  rugose,  not  cut  up  by  cracks  or 
furrows,  smelling  unpleasantly  when  bruised.  Wood  yellow  or  light-biown, 
soft  and  open-grained,  light  but  strong.  Medullary  rays  very  fine,  pores  mode^ 
ate-sized,  imiformly  cOstribiited,  annual  rings  distinct.  No  distinct  heartwood. 
Employed  in  building,  for  carts,  carving,  durability  uncertain.  Much  used  for 
fuel  and  charcoal.  Tne  leaves  are  lopped  for  cattle-fodder,  and  the  tree  is  often 
used  to  stack  fodder  for  winter  supply. 

2.  U.  WaUichiaiia,  Planch.— Tab.  U.— DC.  Prodr.  zviL  158.  In 
Herb.  Wall  as  U.  erosa.  Both,  and  U.  effum^  Willd.  Vem.  Kdin^  Mm, 
bren,  hrera,  hrdn^  brdnkfd,  hrori^  amrdi^  mardrif  mardl,  marrun^  marrani 
marazh,  mdkshari,  manderung,  mcddungy  eJiko,  kummdry  Pb. ;  Himbar^ 
Kullu,  Cl^hom ;  Moredy  pabilna,  chambar  maya,  N.W.P. 

A  large  deciduous  tree,  branchlets  with  rough  pubescence.  Leaves  4-8 
in.  long,  elliptic,  long-acuminate,  main  lateral  nerves  15-20  pair,  each  ter 
minating  in  a  large  serrature,  the  outer  edge  of  which  is  serrulate,  petiole 
^  in.  long ;  stipules  membranous  caducous.  Flowers  bisexual,  fascicnlate, 
in  short  lateral  racemes,  common  peduncle  pubescent,  1  in.  long,  pedicels 
fasciculate,  3-6  from  one  point,  the  portion  below  the  articulation  pubes- 
cent^ much,  shorter  than  the  upper  glabrous  portion.  Perianth  persistent, 
turbinate,  glabrous,  segments  5,  obtuse,  ciliate.  Samara  short-siipitate, 
obovate,  pubescent,  seed  about  the  middle,  'wing  reticulate.  The  inda- 
^Ientum  of  the  leaves  varies  exceedingly,  in  some  specimens  the  leaveB 
are  soft-pubescent  or  tomentose  on  both  sides,  in  others  they  are  rougb, 
in  others  again  they  are  glabrous  above,  and  pubescent  or  rough  beneatJi 
Dr  Stewart  referred  this  sp.  to  U.  campestris. 

Not  uncommon  in  the  North-West  Himalaya,  from  the  Indus  to  Nepal  at 
3500  to  10,000  ft,  often  planted,  also  cultivated  at  Kabul,  fl.  early  in  G^rin^ 
while  the  tree  is  leafless  ;  the  fruit  ripens  May-June.  Attains  80-90  ft,  tnuu 
erect,  often  of  immense  size,  tapering  from  a  broad  base,  12-16  ft.  g^rth,  in  culti- 
vated and  protected  trees  to  24  ft.  Old  stems  mostly  hollow.  The  branch^ 
are  erect  at  times,  which  gives  the  tree  a  poplar-like  appearance.  Bark  whitidi, 
light-  or  dark-ffrey,  or  dark  brown,  very  rough,  with  lone  diagonal  cracks,  cut- 
ting the  outer  bark  into  diamond-shaped  euoliating  scales.  Wood  brovn,  not 
much  valued  in  the  Himalaya.  The  bark  is  tough  and  very  strong ;  oordase, 
sandals,  and  slow-matches  are  made  of  it  The  leaves  are  lopped  extensively  w 
cattle-fodder. 

3.  U.  eflPoaa,  Willd.;  Eeichenb.  Ic.  FL  Germ.  1337,  t  666.— Syn. 
U,  peduncuUxtay  Fougeroux;  DC.  Prodr.  xvii.  154. 

A  large  tree,  trunk  often  buttressed  at  the  base,  flowers  drooping  on  long 
slender  pedicels,  in  lateral  fascicles  on  the  previous  yearns  wood.    Samai* 
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fnnged  at  the  edge  with  long  hairs,  on  long  slender  pedicels,  the  lower 
portion  helow  the  articulation,  3-5  times  the  length  of  the  upper  portion. 

EaBtem  Europe.  Flowers  in-  spring  before  the  leaves.  Wood  not  much 
▼alued.  Specimens  very  similar  to  this  found  by  T.  Thomson  in  Kashmir  at 
6000  fL  (April  1848,  at  Gkmderbal)  are  in  tiie  Kew  herbarium,  but  flowers  and 
young  miit  are  subsessile. 

4.  U.  montana,  Sm. ;  Hook.  Stud-  FL  334 ;  Reichenb.  Ic.  FL  Germ. 
1332,  t  662.     Wych  or  Mountain  Elm.     Bergriister^  Germ. 

A  large  forest  tree,  with  lax  foliage  and  drooping  branchlets,  bark  peel- 
ing off  in  linear  or  oblong  scales.  Leaves  rough,  ovate-oblong,  long-acumi- 
nate, 3-6  in.  long,  base  very  unequal-sided.  Flowers  subsessile  in  lateral 
clusters  on  the  previous  year's  wood.     Seed  in  the  centre  of  the  samara. 

Indigenous  in  Scotland,  the  north  of  England,  Norway  (to  65°  N.L.),  and  in 
other  parts  of  North  Europe.  Flowers  in  spring  before  the  leaves.  Not  rarely 
mixed  with  Beech  in  the  forests  of  France  and  Grermanv.  Japan  and  North- 
Eairtem  Asia,  not  in  Siberia.  Wood  highly  prized,  on  the  Harz  it  fetches  a  higher 
price  than  Oak.  On  a  horizontal  section  uie  spring  wood  appears  as  a  continuous 
belt  of  large  pores,  the  outer  parts  of  each  annual  ring  navin^  much  smaller 
pores  in  narrow  wavy  concentric  bands.  On  a  vertical  section  the  large  pores  of 
Uie  spring  wood  are  very  prominent,  and  the  medullary  rays  appear  as  straight 
horizontal  bands  with  pcursdlel  sides. 

5.  U.  campeBtris,  Spach ;  Willk.  ForstL  FL  476  ;  Hook.  Stud.  FL  334 ; 
Reichenb.  FL  Germ.  1331,  t  661.  Common  Elm,  FddrUster^  vime, 
GezBL  ;  Ormey  Fr. ;  Olmo,  It 

A  laxga  tree  with  stiff,  often  brittle  branches,  bark  dark,  nearly  black, 
with  deep  longitudinal  furrows,  often  corky,  especially  along  the  branches 
(U.  guberom,  £hrh.)  Leaves  rough,  2-3  in.  long,  base  often  nearly  equaL 
Flowers  subsessile,  in  lateral  clusters  on  the  previous  year's  wood.  Seed 
above  the  centre  of  the  samara. 

Indigenous  in  Central  and  South  Europe,  naturalised,  not  indigenous  in  Eng- 
land, commonly  planted  in  parks  and  avenues.  North  Asia,  Turkestan,  North 
China,  Japan,  Syria,  Armenia,  Caucasus,  and  probably  Afghanistan.  Flowers 
in  spring  Wore  the  leaves.  In  France  the  wood  of  this  species  is  valued  higher 
than  that  of  U.  montana  for  cart  and  machine  building,  and  for  many  other 
poiposes ;  but  it  requires  long  and  careful  seasoning  (Mathieu,  FL  For.  207). 
In  England  the  branches  of  this  elm  are  exceedingly  brittle.  The  structure  of 
the  wood  resembles  U.  montana.    Weight  35-55  lb. 

To  U.  campestris  I  am  inclined  to  refer  (with  Dr  Cleghom,  Pb.  Forests,  79) 
the  small-leaved  elm  of  the  N.  W.  Himalaya.  Leaves  2-3  in.  long,  base  nearly 
equal-sided,  glabrous,  or  slightly  rough  or  pubescent^flowers  and  fruit  unknown. 
Kot  common,  and  generally  near  villages,  m  the  N. W.  Himalaya,  on  the  upper 
Jhelam,  Chenab,  Bias,  Sutlej,  and  Indus,  and  in  the  Nubra  valley,  ascend- 
ing to  10,M)0  ft. — ^Vem.  Ywnboky  Ladak  ;  Brdn^  brahmiy  kcUj  moruny  mardl, 
tnauru,  mannu,  manduy  mamjiy  meru,  merinu,  hhamnij  Pb. ;  chipaly  in  the  Pb. 

glains.  Some  of  the  specimens  resemble  U,  pumilay  Linn.,  a  small  shrub  of 
iberia,  with  subsessile  fasciculate  flowers  and  glabrous  campanulate  perianth, 
which,  however,  Maximowicz  considers  as  merelv  a  variety  of  U,  campestris,  L. 
(Diaffnoses  plant,  nov.  Jap.  Decas  xiiL  22).  In  the  inner  Himalaya,  it  is  gener- 
allj  found  as  a  small  shrub  along  the  river-beds,  but  it  is  often  planted  near  vil- 
lai^sBy  and  is  then  a  middle-sized  tree,  with  thidk  trunk,  attaining  a  girth  of  20- 

2  E 
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30  ft  and  more.  Bark  brown,  sorfiAce  whitish,  between  deep  dark-coloured  loiifii- 
tudinal  regular  furrows,  running  diagonally  into  each  ouier.  Straight  wooay 
spines  (the  base  of  dead  branches)  often  project  from  the  wood  into  the  bark, 
xhe  wood  is  valued  more  than  that  of  the  laige-leaved  elm  {U.  WaUiehiana) 

6.  U.  parvifolia,  Jacq.  PL  Ear.  Hort.  Schcenbrunn.  t  262.— ^yn.  U. 
virgata,  Roxb.  FL  Ind.  ii.  67  ;  WalL  PL  As.  rar.  t  290. 

A  slow-growing  shrub  or  tree,  branchlets  pubescent  Leaves  oorisr 
ceous,  smooth,  glabrous,  oblong-lanceolate,  short-petiolate,  2-4  in.  long, 
serrate,  main  lateral  nerves  branching,  14-16  pair.  Flowers  reddish,  ap- 
pearing with  the  leaves,  male  and  fertile  mixed,  in  lateral  scaly  fiEiscicles, 
lower  part  of  pedicel  pubescent,  much  longer  than  the  glabrous  upper  part 
(above  the  articulation).  Perianth  campanulate,  glabrous,  segments  4, 
obtuse,  ciliate.  Stamens  4.  Samara  obliquely  oval,  glabrous,  i^ort^pi- 
tate,  seed  in  the  middle,  wings  reticulate. 

Kamaon,  Sikkim,  4000-5000  ft,  Bhutan,  Burma,  China,  Japan.  Introduced 
into  the  Bot.  Gktrden,  Calcutta,  from  China.  The  bark  peels  off  like  that  of  the 
Plane  tree  (G,  Koch,  Dendrol,  ii.  423).  FL  Sept  (Na^^saki).  Nov.  (CalcutU), 
Sept,  Oct.  (Vienna),  May,  June  (C.  Koch).  In  Japan  planted  in  hedges.  Pro- 
bably evergreen,  or  leafless  only  for  a  short  time.  U,  virgcUa^  Wall  Cat  No. 
3548  :  DC.  Prodr.  xviiL  159,  from  Nepal,  is  a  doubtful  species. 

Order  LXVIII.  FLATAXE^. 

Trees  with  flaking  bark,  alternate  palmatifld  leaves,  caducous  stipnles 
and  monoicous  achlamydeous  flowers  collected  in  unisexual  globose  pen- 
dulous heads,  intermingled  with  squamiform  bracteoles.  Male  h^ids: 
consisting  of  numerous  closely  congested  short  stamens  and  minute  some- 
what fleshy  paleaceous  scales  ;  filaments  very  short ;  anthers  2-celled,  d^ 
hiscing  longitudinally.  Female  heads:  of  numerous  ovaries  approximated 
in  pairs  immersed  in  scales  similar  to  those  of  the  male  heads ;  ovary  1- 
celled,  with  1  (or  2)  pendulous  ovules ;  style  subulate-filiform,  laterally 
stigmatose.  Fruit  a  small  1-seeded  nut,  crowned  by  the  persistent  style, 
and  surrounded  by  rigid  setaa.    Albumen  0,  or  very  thin. 

1.  PLATANUS,  Toum. 
(Only  genus,  the  characters  those  of  the  Order.) 

1.  P.  orientalis,  Linn. ;  Sibth.  FL  Graec  t  945.  Oriental  Plane.— ^fOL 
Cldndr  (the  Persian  name).     Local  names :  BuiUy  buna,  hoiUy  Kashmir. 

A  large  deciduous  tree,  with  grey  flexuose  branches,  woolly  buds, 
young  leaves  and  current  year's  shoots  with  soft,  tawny,  or  ferruginous 
tomentum.  Leaves  glabrous,  along  nerves  pubescent  beneath,  palmioerved, 
deeply  3-5  lobed,  lobes  lanceolate,  entire  or  dentate,  6-9  in.  diam.,  petiole 
3-5  in.  long,  pubescent,  with  a  broad  striated  thickened  base.  On  yotmg 
luxuriant  shoots  the  leaves  often  have  a  cuneate  base,  and  the  stipula  vt 
foliaceous  and  lobed.  Fruit-heads  globose,  1-1^  in.  diam.,  on  short  pedicels, 
on  drooping  axillary  peduncles  4-6  in.  long. 

Cultivated  in  Afghanistan  and  the  North- West  Himalaya,  particularly  in  die 
Kashmir  valley  (6300  ft),  east  to  the  Bias  and  Sutlej,  ascending  to  8300  ii  in 
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Western  Ladak.     It  ctowb  well  at  Peshawar,  and  at  the  foot  of  the  North- West 
HimalaTa — e,  g,,  at  Amb  in  the  Hushiarpor  district — and  fairly  well,  without 
attaimng  any  large  size,  at  Amritsar  and  Lahore.    Farther  east  it  does  not 
thrive,  and  in  the  Saharanpnr  garden  trees  do  not  live  longer  thmi  a  few  years. 
The  oriental  Plane  is  indigenous  in  ravines  and  moist  valleys  of  Greece,  Mace- 
donia, Armenia,  and  North  Persia.    Hehn  (Culturpfl.  199)  thinks  that  it  was 
introduced  from  Asia  Minor  into  Greece.     Hardy  in  England.     The  folia^ 
often  gets  reddish  about  October  before  it  fedls,  the  young  leaves  appear  late  in 
April,  the  flowers  appear  April,  May,  the  fruit  ripening  soon  afterwards  and 
remaining  Ions  on  tne  tree.    Attains  76  ft.  in  Kashmir  and  Ghamba,  with  a 
girth  of  10-20  ft.,  the  largest  girth  noted  by  Dr  Stewart  at  Sirinagar  being  28  ft. 
The  branches  spread  wide ;  Stewart  .records  two  trees,  one  at  Kishtwar  (5500  ft.) 
on  the  Ohenab,  the  other  at  Tikri  in  Chamba  territory  ^same  elevation),  on  a 
tributary  of  the  Ravi,  girth  19-20,  extreme  length  of  brancnes  firom  tnink  37  and 
44  ft.    The  Nasim  B&gh  on  the  border  of  the  great  Kashmir  lake  is  a  large  grove 
planted  by  Akhbar  the  Great  soon  aft;er  he  had  taken  Kashmir  in  1588.  Onginedly 
the  grove,  which  is  about  800  by  400  yards,  contained  1200  trees,  a  large  pro- 
portion of  which  are  still  standing.    In  1838,  Vime  found  the  average  girtn  to 
be  13  ft.,  and  supposed  their  age  to  be  248  years.  The  largest,  close  to  the  water, 
averaged  20  ft.  in  girth.    Of  two  trees  170  vears  old  at  Brein  in  Elashmir,  Vigne 
found  one  l&22f\  the  other  20^10^'  in  &^t  aiid  the  largest  Plane  he  had  seen 
Was  under  the  Elburg  mountains  near  Teheran  66  ft.  in  girth.    Near  Vostitza 
in  the  Morea,  a  tree  over  40  ft.  in  girth  is  recorded.    Many  renowned  large  Plane 
trees  in  Asia  Minor. 

The  bark  is  }  in.  thick,  light  or  dark  grey,  peeling  o£f  in  large  thin  scales. 
Wood  yellowish  white,  somewnat  resembling  £eech-wood,  with  numerous  broad 
mednliary  rays  showing  on  a  vertical  section  as  glom  shining  plates,  with  irregu- 
lailj  wavy  outline.  Pores  numerous,  very  fine,  uniformly  distributed.  Annual 
rings  distinctly  marked.  No  distinct  heartwood.  It  is  compact,  fine-grained 
but  not  strong,  and  is  not  valued  in  Kashmir  except  to  make  boxes,  trays,  pen- 
cases,  and  similar  articles  which  are  lacquered  and  painted.  In  Afghanistan, 
where  timber  is  scarce^  it  is  said  to  be  used  for  gun-carriages  ;  in  Persia  and  in 
the  Levant  furniture,  doors,  and  window-frames  are  in»ie  of  it  It  takes  a 
beantifal  polish,  and  the  mottled  grain  recommends  it  for  cabinet-work. 

P,  oceiaerUaliB,  Liim.,  of  North  America,  and  more  commonly  cultivated  in 
Western  Europe  than  the  oriental  Plane,  dififers  by  less  deeply  lol)ed  leaves, 
which  are  pubescent  when  full-grown,  and  by  slightly  smaller  fruit-heads. 

Ccuuarina  eguisetifolia^  Forster — Syn.  C.  muricaiay  Roxb.  El.  Ind.  iii.  519 — 

of  the  Chder  oi  Castiarinece,  is  a  large  tree  with  leafless  drooping  bi^mches, 

thickly  set  at  the  ends  with  numerous  approximate  slender  articulate  oranchlets, 

^rhich  are  deciduous  and  fulfil  the  function  of  leaves.    Flowers  monoicous,  the 

male  flowers  monandrous,  in  terminal  cylindric  spikes,  the  female  flowers  in 

small  pedicellate  globose  heads.   Fruit  a  subglobose  cone,  formed  of  the  enlarged 

and  thickened  w^)dy  bracts  ;  seeds  with  a  membranous  wing.    Indigenous  qn 

the  coast  of  Chittagong  and  Burma,  in  the  islands  of  the  Indian  Archipelago, 

North  Australia,  and  Queensland.    The  BedvMod  of  Australia.    Cultivated 

tfaiDUghout  India,  thrives  at  AmbaUa.    Wood  hard,  heavy,  brown,  darker  near 

the  centre,  meduUary  rays  venr  fine,  very  numerous.    Polishes  well,  but  cracks 

Euid  Tvarps.    Yields  excellent  fuel ;  plantations  of  it  for  that  purpose  have  been 

made  near  Madras. 

The  wood  of  (7.  gtricta,  Aiton  ;  Benth.  Fl.  Austr.  vi.  195 — Syn.  C.  qwidri- 
w^dviSj  Labill., — ^the  She  Oak  of  Tasmania,  South  Australia,  Victoria,  and  New 
tenth  Wales,  and  of  several  other  Australian  species,  is  marked  by  broad  medul- 
f»jy  xaysy  and  is  used  for  cabinet-work. 
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Order  LXIX.    EXJFHOSBIACEiB. 

Trees,  slrnibs,  or  herbs,  often  witli  acrid  milky  juice ;  leaves  alternate 
or  opposite,  usually  stipulate,  rarely  compound.  Flowers  always  musezauL 
Perianth  very  various ;  a  calyx  only  or  calyx  and  corolla,  both  present  or 
both  sometimes  wanting.  Stamens  various.  Ovary  superior,  3-celled,  lardy 
2-  or  1 -celled,  or  with  more  than  3  cells ;  styles  as  many  as  carpels,  free  or 
connate,  usually  stigmatose  on  the  ventral  face ;  ovules  1  or  2  in  each  cell, 
pendulous.  Fruit  capsular,  separating  into  its  constituent  carpels  when  ripe, 
or  succulent  and  indehiscen  t.  Seed  oily,  albuminous ;  embiyo  straight  vith 
a  superior  radicle  and  flat  cotyledons  in  a  fleshy  albumen. — ^Royle  DL  326. 
This  large  Order  (containing  upwards  of  3300  species)  is  distributed  neaily 
over  the  entire  globe.  Buxita  and  SarcococGay  which  are  here  included, 
are  commonly  classed  under  a  separate  Order,  BitxctcecBy  distinguished  by 
styles  distinct  from  the  base  and  the  absence  of  milky  juice.  The  other 
genera  here  mentioned  are  classed  under  the  following  tribes  by  JoL 
Mliller  in  voL  xv.  pt  ii.  of  De  Candolle's  Prodromus.  They  all  belong 
to  the  series  Platylohem  with  broad  plane  cotyledons. 
PhyllanthecB, — Ovary-cells  with  2  ovules ;  lobes  of  male  calyx  imbricate 

— Bisckoffia^  ArUidesma,  Putranjiva^  PhyHarUhus^  Breynia,  Mdan- 

thesqpsiSf  Securinega,  Andrachne. 
BriddiecB, — Ovary-cells  with  2  ovules;  lobes  of  male  calyx  valvate— 

BrideUa^  LebidieropsiSy  CleistafUhus, 
OrotonecB, — Ovary-cells  with  1  ovule;  lobes  of  male  calyx  imbricate; 

stamens  inflexed  in  bud — Croton. 
AccUyphecB. — Ovary-ceUs  with  1  ovule;  lobes  of  male  calyx  valvate; 

stamens  erect  in  bud — Treuria,  MallotuSy  Horrumoyay  Ricintu,  Heven 
Hippomanece, — Ovary-cells  with  1  ovule ;  lobes  of  male  calyx  imbricate; 

stamens  erect  in  bud — Excoecariay  Jairophay  GtivoHcL,  Coduewn, 
EuphorhiecB, — Ovary-cells  with  1  ovule;  flowers  involacrate,  involucws 

calyciform,  enclosing  male  and  female  flowers — Euphorbia. 

Flower-heads  resembling  single  flowers,  consisting  of  a  calyx- 
like involucre,  inclndinff  sioyenil  male  flowers  (single 
stamens)  and  1  central  female  flower  (a  single  pedicel- 
late pistil)    1.   EUPHOBBU. 

Male  and  female  flowers  distinct,  not  united  in  heads. 
Flowers  monoicous  or  dioicous,  in  spikes  racemes  or  pan- 
icles ;  ovary-cells  1-ovulate. 
Male  flowers  with  5  petals  alternating  with  calyx-seg- 
ments ;  flowers  monoicous 3.  Croton. 

^     Petals  wanting;  stamens  free,  or  only  connate  at  the  base. 

Calyx-segments  8-4,  imbricate ;  stamens  3-4 ;  flowers 

usually  monoicous;  male  flowers  in  bracteate 

spicate  clusters 8.  Exooscabia. 

Calyx-segments  5,  valvate ;  stamens  numerous ;  male 
flowers  in  simple  racemes  or  spikes. 
Leaves  opposite ;  flowers  dioicous ;  fruit  a  fleshy 

drupe,  not  dehiscent       .        .        ...        4.  Trewia. 
Leaves  alternate ;  flowers  monoicous ;  fruit  a  dehis- 
cent capsule 6.  Mallotus. 

Petals  wanting;  filaments  connate  into  a  many-branched 

central  column 6.  Homonota. 
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Flowen  dioicons,  in  panicles,  catkins,  or  spikes ;  ovary- 
cells  2-OYulate. 
Leayea  compound ;  flowers  in  azillaiy  panicles     .        .        7.  Bisohoffia. 
Leaves  simple  ;  male  flowers  in  catkins ;  female  flowers 

in  axillary  spikes 8.  Antidesma. 

Flowers  nsnally  monoicons,  in  azillaiy  clusters,  fSascicles, 
or  solitary. 
Leaves  opposite  ;  styles  free  and  distinct      ...        9.  Buxuk. 
lioaves  alternate,  nsnally  distichous ;  styles  more  or  less 
united. 
Calyx  5-lol)ed,  valvate  ;  petals  5. 
Ovary  2-celled ;  styles  2  ;  fruit  a  berr^'.        .        .       10.  Bbiedelta. 
Ovary  3- celled  ;  styles  3 ;  fruit  a  dehiscent  capsule. 
Main  lateral  nerves  prominent ;  petals  obovate  .      11.  Lebidieropsis. 
Lateral  nerves  indistinct ;  petals  minute    .        .      12.  Cleistamtuus. 
Calyx  4-6-lobed,  imbricate  ;  petals  wanting. 
Stamens  central ;  no  rudiment  of  ovary. 

Fruit  a  drupe  with  a  hard  rugose  1 -seeded  putamen      13.  Putranjiva. 
Fruit  dehiscent,  dir  or  fleshy. 
Calyx  deep  5-6-cieft ;  segments  not  appendicu- 

late 14.  Phyllanthus. 

Calyx  turbinate,  6-lobed ;  the  lobes  append!- 

culate  at  the  back  (berries  red)         .        .      15.  Bbetnia. 
Stamens  surrounding  a  rudimentary  ovary,  as  long 
as  stamens. 
Small  trees;  fruit  fasciculate,  short-pedunculate  ; 

white  dehiscent  berries       .        .        .        .16.  Securineoa. 
Small  shrubs  or  undershmbs;  fruit  capsular, 

solitary,  axillary,  on  long  cdender  peduncles      17.  Andrach^ib. 

African  Oak  or  Teaky  a  heavy  wood  (60-70  lb.  per  cub.  ft.),  stronger  than 
Engliidi  Oak  or  Indian  Teak,  which  does  not  aflect  iron  in  contact  with  it,  but 
is  not  otheTwise  as  durable  as  Teak,  is  employed  for  certain  purposes  in  ship- 
building. It  is  exported  from  the  west  coast  of  tropical  Africa,  and  the  tree 
yielding  it  is  as  yet  imperfectly  known.  In  Hooker's  Journal  of  Botany,  ii. 
(1850)  t.  6,  it  is  described  as  Oldfieldia  africanay  Benth.  &  Hook.,  with  digitate 
leayes  and  a  3-celled  loculicidal  capsule,  and  is  doubtfully  classed  under  Euphcnr- 
hiaceas:  Job.  Miiller  (Prodr.  xv.  ii.  1259)  refers  it  to  SapindacecB. 

1.  EUFHOBBIA,  Linn. 

Herbs,  shrubs,  or  small  soft-wooded  trees  with  fleshy  branches  abound- 
ing in  milky  juice.  Leaves  of  the  stem  alternate,  without  stipules,  or  with 
stipnlar  spines,  in  some  species  opposite  and  stipulate,  those  of  the  flower- 
ing branches  opposite.  Flower-heads  resembling  single  flowers,  consisting 
of  a  calyx-like  cup-shaped  involucre,  with  4-5  teeth,  alternating  with  as 
many  large  horizontal  glands,  which  encloses  10-15  male  and  1  central 
female  flower.  Male  fl. :  one  2-celled,  often  didymous  anther  on  an  arti- 
culated filament.  Female  fl. :  a  stipitate,  3-celled  ovary,  protruding  from 
the  involucre,  style  3-cleft,  the  branches  2-lobed.  Numerous  fimbriate 
bracts  often  between  the  male  flowers,  the  outer  ones  sometimes  adnate 
to  the  involucre.     Capsule  separating  into  three  2-valved  cocci. 

Besides  numerous  annual  and  perennial  herbs,  this  genus  comprises  in 
India  a  number  of  shrubs  or  small  trees  with  fleshy  stems,  which  should  be 
noticed  here.    In  the  following  the  characters  are  given  by  which  the  species 
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are  commonly  distinguiBhed.  Thejr  demand,  however,  fiirther  stndy  on  the  spot, 
and  it  is  not  im|>088ible  that  their  number  will  eventually  be  reduced.  The 
geographical  distribution  of  some  of  them  in  India  ia  as  yet  imp^ectly  known. 

Anned  with  pairs  of  stipular  spines. 

Branches  with  6  sharp  promment  angles    .  .  1.  ^.  Soifletma. 

Branches  round,  with  5  more  or  less  spirally-twisted  ribs  .  2.  E.  nenifolia. 

Brandies  round,  not  ribbed  or  angled        ....  Z,  IS.  NiwUa. 
Unarmed ;  stems  and  branches  cyUndric ;  leaves  linear-lan- 
ceolate      i.  B,  TinuaUi' 

1.  E.  Boyleana,  Boissier  in  DC.  Prodr.  xv.  ii.  83. — Syn.  E.jpentagom, 
Royle  111.  t.  82  (not  of  Haworth).— Vem.  Thor,  North  India.  Local 
names  in  Panjab :  Sulif  Jhelam;  CktUa,  Cbenab;  ChUn,  Bavij  C^ 
chiu,  chwiga,  sure,  Bias ;  Sura,  tsiii,  Sutlej ;  Sihund,  Kamaon. 

Branches  angular,  generally  pentagonous,  angles  sharp,  undulate. 
Spines  twin,  short.     Flower-heads  yellow,  in  sessile  clusters. 

Common  on  the  dry  hills  of  the  Siwalik  tract  from  Kamaon  to  the  Jhelam, 
entering  some  distance  into  the  valleys,  and  ascending  to  4000,  occasionally  to 
6000  ft.  According  to  Aitchison  (Cat.  132),  not  on  Mount  TiUa  or  the  Salt  ran^ 
but  Stewart  ^Pb.  PL  194),  gives  Tardanda,  dandoy  tor  as  the  Salt  range  names. 
This  \a  probably  the  species  on  the  dry  hills  near  Jeypur,  which  furnishes  a  great 
part  of  the  fuel  for  that  city.  Attains  15-16  ft. ;  tiie  stems  have  generally  a  girtb 
of  2-3,  but  sometimes  of  5-6  fL  In  the  outer  hills  it  is  often  planted  as  a  hedge ; 
CTows  readily  from  cuttincs,  even  in  the  driest  soiL  The  wood  is  soft  and  me- 
less.  It  is  cultivated  at  places  near  the  foot  of  the  hills — e.  ^.,  at  Sealkot,  Jal- 
andar,  but  does  not  thrive  far  out  in  the  Panjab  plains. 

Besides  E.  Royleanai  the  following  Indian  species  with  angular  branchcB 
have  been  described  : — 

a.  E,  antiquorum,  Linn. ;  Roxb.  FL  Ind.  ii.  468  ;  Wight  Ic.  t.  897.— Sana. 
Sihunda,  Vem.  Nara  aijy  tekata  sij,  Beng. ;  TidhSnii  t%dkdra  sehnd,  Hindi 
Branches  with  3,  rarely  5  angles,  leaves  minute  or  wantmc.  Peduncles  sohtaiT 
or  in  pairs,  a  little  above  the  spines,  usually  with  3  flower-neada,  the  centre  head 
fertile.  Common  on  dry  hills  in  Bengal  and  the  peninsula.  Wood  white,  lig^t, 
soft,  but  even-grained. 

b.  E.  CcUtimandoo,  EUiot  in  Wight  Ic.  1 1993y  Katti  mandu  (knife  medicine^ 
TeL  Branches  with  5  sharp  prominent  angles  which  are  deeply  sinuate  between 
the  nodes,  the  furrows  between  the  angles  forming  deep  channeJs.  The  leaves 
are  cuneate,  mucronate.  This  species  grows  in  ^st  abundance  in  the  Yizagar 
pataiu  district ;  it  flowers  from  March  to  the  beginning  of  June,  after  the  leares 
fall ;  the  fresh  leaves  appear  in  July  and  August.  Attains  8-14  fL,  with  a  stem 
3-4  ft.  high.  The  mii£  flows  freely  when  branches  are  cut ;  it  is  collected, 
boiled,  formed  into  cakes  or  cylinders,  and  used  as  a  cement  for  fixing  knives 
into  handles  and  for  similar  purposes.  When  dry  it  is  resinous  and  brittle, 
and  its  properties  are  essentially  different  from  those  of  Caoutchouc  or  Quttar 
Percha. 

c.  E,  trigona,  Roxb.  FL  Ind.  ii.  468  ;  Wight  Ic  t.  1863.  Branches  with  3 
prominent  angles,  deeply  sinuate  between  the  nodes,  and  hollowed  out  betweeo 
the  angles ;  2,  sometimes  4  stout  stipular  spines,  and  large,  deciduous,  shixiiD& 
cuneate  leaves  at  the  ends  of  branches.  Peduncles  from  the  sinuses  on  tfe 
angles  of  the  branches,  short,  thick,  generally  with  3  flower-heads,  the  centre 
one  sessile,  with  male  flowers  only,  the  late.ral  ones  pedicelled,  fertile.  FL  Feb.- 
April,  after  the  leaves  have  fallen.    Brought  from  the  Molucca  Idands  to  Cal- 
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cutta  in  1798  (Boxb.)    Rocky  arid  hills  near  Coimbator  (Wight),  Andamaiifl 
(S.  KuTz). 

(L  E.  tCTtilts,  Bottler ;  Wight  Ic  t  898.  Branches  with  3  prominent  angles, 
spirally  twisted.  Flower^heads  numerous,  fasciculate  on  the  angles  above  the 
nodes.    Dry  hills  near  Madras  and  of  the  Coromandel  coast. 

2.  E.  neriifolia,  Linn,  (not  Eoxb.)  ;  DC.  Plantes  Grasses,  t.  46. — Syn. 
E.  Ligidaria,  Eoxb.  1.  c.  466.  Vem.  Thor,  Bombay ;  Gdngichu,  Pb. ; 
Munsa  gy\  Beng. 

A  small  tree.  Stem  cylindric,  branches  terete,  but  with  5,  more  or  less 
spirally  twisted  ribs.  Spines  twin.  Leaves  near  the  ends  of  branches, 
cuneate  or  oblanceolate,  6-12  in.  long,  narrowed  into  petiole.  Peduncles 
solitary,  in  the  sinus  between  the  nodes  with  dichotomous  cymes  of  3-15 
flower-heads. 

Common  in  the  Eonkan  and  Dekkan  (Dalzell  Bomb.  Fl.  226).  Cultivated 
near  vill^es  in  most  parts  of  India,  also  in  the  Siwalik  tract  of  the  N.W.  Him- 
alaya, fl.  Feb.-March.  The  leaves  fall  in  autumn  and  appear  again  after 
flowering,  in  March  or  ApriL  Attains  20  ft,  stem  often  12  in.  diam.  The 
milk  is  employed  externally  in  native  medicine,  and  the  root,  mixed  with  black 
pepper,  for  the  cure  of  snake-bites. 

3.  E.  Niimlia,  Hamilton  in  Trans.  Linn.  Soc.  xiv.  286 ;  Wight  Ic.  t. 
1862. — Syn,  E,  neriifoliay  Eoxb.  L  c.  467.     Vem.  Sij,  Beng. 

A  shrub,  stems  and  branches  round,  without  ribs  or  angles ;  branchlets 
in  whorls  of  four.  Spines  in  pairs,  spirally  arranged.  Leaves  cuneate  or 
oboyate,  sessile,  fleshy,  mucronate,  4-6  in.  long.  Peduncles  3-flowered, 
from  the  nodea 

Dry  hills  Garhwal,  Peninsula,  Quzerat,  and  Sindh  (Dalzell  Bomb.  FL  226). 
Leafless  Jan.-March«    Fl.  March ;  fr.  April-May.    Grown  in  hedges. 

4.  E.  Timcalli,  Linn. ;  Eoxb.  1.  c.  470. — MUk-huah.  Vem.  Lanka 
sijt  Beng. ;  Seknd,  Hindi ;  Tiru  kalliy  Malayalim. 

A  small  tree  or  shrub,  with  round  stems  and  smooth  green,  terete 
branches,  not  angled  and  unarmed.  Leaves  linear-lanceolate.  Flower- 
heads  numerous,  in  clusters  at  the  ends  and  in  the  forks  of  the  branches. 

Indigenous  in  Africa,  introduced  into  India,  and  now  naturalised  in  the  Penin- 
snla  and  Bengal,  cultivated  in  North-West  India  as  far  as  Hushiarpur.  Often 
planted  in  hedges.  FL  during  the  rains.  Attains  20  ft. ;  the  wood  is  strong,  and 
used  for  buildmg.    Milk  extremely  acrid  and  vesicant. 

Ettphorhia  pvlcherrima,  Willd.— Syn,  Foinsettia  pulcherrimay  Graham ; 
Bot.  Mag.  t.  3493,  is  a  well-known  garden  shrub,  with  large  crimson  floral  leaves. 
Indigenous  in  Mexico  and  Central  America,  and  now  conmionly  grown  in  Indian 
gardens  as  far  north  as  Saharunpur. 

2.  CEOTON,  LiTiTi. 

Trees,  shrubs  or  herbs,  with  alternate,  petiolate  leaves,  often  with  scales 
or  stellate  hairs.  Flowers  usually  monoicous,  in  terminal  spike-like  rac- 
emes, the  female  flowers  at  the  base  of  the  spike.  Calyx  5-parted.  Petals, 
in  the  male  flowers,  alternating  with  calyx-segments,  in  the  female  flowers 
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often  wanting.  Disc  of  5  glands,  alternating  with  petals.  Stamens  cen- 
tral, numerous,  filaments  fi^,  with  the  anthers  inflected  in  bud.  Ovaiy 
2-4-,  generally  3-celled,  1  ovule  in  each  celL  Capsule  dividing  into  3,  2- 
valved  cocci. 

1.  0.  oblongifolittfl,*  Roxb.  FL  Ind.  ui.  685  ;  DC.  Prodr.  xv.  il  573. 
— Syn,  C.  IcBvigatiia,  WalL     Vem.  Arjunnay  Oudh ;  Bara  gach,  Bengal 

A  middle-sized  tree ;  extremities,  inflorescence,  calyx  and  ovaiy  mik 
small  adpressed  circular  silvery  scales.  Leaves  pale  green,  glabiouis, 
oblong-lanceolate,  dentate,  penni veined,  blade  5-10,  petiole  1-2  in.  long, 
stipules  small,  caducous.  Flowers  pale  yellowish-green,  on  short  pedicels, 
in  the  axils  of  minute  bracts,  in  long  terminal  racemes,  female  and  male 
flowers  generally  mixed ;  the  latter  more  numerous.  Calyx  of  5  ovate 
segments.  Petals  white,  woolly,  as  long  as  calyx-segments.  Stamens  12. 
Fruit  subglobose,  indistinctly  Globed,  6-furrowed,  J  in.  diam. 

Common  in  the  central  and  eastern  part  of  the  Gonda  district,  Oudh,  apread- 
ing  in  belts  throi^h  miles  of  forests.  Behar,  BengGil,  Burma,  Ceylon.  The 
leaves  are  shed  early  in  March,  and  turn  red  before  falling,  the  young  foliage 
appears  soon  afterwards,  formii^  a  pleasant  contrast  with  the  leafless  for^ 
around.  Fl.  April  (Oudh),  Nov.-Feb.  (Burma).  Seed  ripens  April-May.  Attains 
30  ft.,  and  a  girth  of  about  3  ft  Trunk  erect,  short,  often  irregularly  fmrowed^ 
bark  1  in.  thick,  grey  or  brownish,  inner  bark  red,  coarsely  fibrous.  Wood 
white,  close-grained,  moderately  hard,  cracks  in  seasoning,  no  distinct  heartwood. 
Bark  leaves  and  fruit  are  used  externally  in  native  medicine. 

C.  Tiglium^  Linn. ;  Boxb.  Fl.  Ind.  iu.  682  ;  Hayne  Arzneigew.  xiv.  1 3—4!^ 
Purging  Croton  ;  Vem.  Jepal^  jamal  gota — ^is  a  small  tree,  glabrous,  without 
scales,  pedicels  and  ovary  hairy.  Leaves  ovate,  acuminate,  serrate,  wiUi  3  basal 
nerves.  Female  fl.  without  petals.  Capsule  obtusely  3-comered,  |  in.  loog. 
The  seeds  are  a  powerful  drastic  purgative,  and  the  oil  is  a  valuable  medicine 
(Pharm.  Ind.  200).    Bengal,  South  India,  Burma,  Ceylon,  Indian  ArchipelBgo. 

3.  EXCCECABIA,  Linn. 

Trees  or  shrubs,  mostly  glabrous,  with  alternate,  rarely  opposite,  stipu- 
late and  petiolate  leaves.  Flowers  monoicous,  rarely  dioicous,  in  tenninal 
or  axillary  spikes ;  female  flowers  generally  few,  at  the  base  of  the  spike, 
sometimes  in  separate  spikes.  Male  flowers  fasciculate^  sessile  or  shoit- 
pedicellate,  the  fascicles  bracteate,  generally  with  bracteoles  between  tlie 
flowers.  Calyx  membranous,  sometimes  cup-shaped,  generally  of  2-3  se^ 
ments  or  distinct  sepals.  No  disc  or  petals.  Stamens  2-3,  filaments  gener- 
ally free,  central,  anthers  didymous,  dehiscing  longitudinally.  Ovary  2-3- 
celled,  1  ovule  in  each  cell ;  styles  as  many  as  ceUs  more  or  less  connate 
at  the  base,  stigmatose  inside.  Fruit  a  dry  capsule  or  a  berry,  2-3-celled, 
and  always  opening  loculicidally  in  3  valves. 

A  few  female  flowers  at  the  base  of  the  male  spikes. 
Calyx  of  male  flowers  3-fid,  segments  ovate  ;  leaves  rhomboid, 

long-petiolate  entire I,  B,  sebifera* 

Calyx  of  male  flowers  of  3  distinct  linear  segments ;  leaves 

elliptic-lanceolate,  short- petiolate,  serrate        .         .        .        2.  E.  aeeri/oiia. 

*  Linnaeus  made  Crotou  neuter,  but  Kp6rrm¥  is  masculine. 
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Hale  and  female  flowers  in  distinct  spikes ;  calyx  of  male  flowers 
of  2  broad,  nearly  distinct,  thinly  membranons  segments ;  ^ 
leaves  large,  oblong-lanceolate,  dentate       .        .        •        .        3.  E.  insignia, 

1.  R  sebifeia^  MuU.  Aig. ;  DC.  Prodr.  xv?  il  1210.— Syn.  Croton 
sebi/erum^  T^iini.  StUlingia  aehifera^  A.  de  Jnss. ;  Benth.  FL  Hongk. 
302.  Sctpium  sebi/erum^  Eoxb.  FL  Ind.  iiL  693.  The  Chinese  TdUoto- 
tree. 

A  small  and  glabrous  tree.  Leaves  rhomboid  or  broad-ovate,  entire, 
long  -  acuminate,  blade  2-3,  petiole  1-2  in.  long,  main  lateral  nerves 
6-8  pair.  Flowers  greenish-yellow,  in  terminal  drooping  spikes  3-5  in. 
long,  with  a  few  female  flowers  at  the  base  of  the  spike.  Male  flowers 
unequally  pedicellate,  in  bracteate  fascicles,  2  -  3  -  androus ;  calyx  3-fid. 
Female  flowers  solitary,  short-pedicellate ;  calyx  4-partite.  Capsule  dry, 
smooth,  subglobose,  acute,  ^  in.  long.  Seeds  3,  enclosed  in  a  thick  layer 
of  white  fatty  substance,  attached  to  a  central  column  which  splits  into 
3  slender  divisions. 

Indigenous  and  cultivated  in  China  and  Japan.  Introduced  into  Bengal  and 
the  sub-Himalayan  tract  of  North- West  India,  where  it  thrives  luxuriantly.  Fl. 
June  ;  the  seeds  ripen  in  autumn.  Bark  grey.  In  Japan  and  China  the  tallow 
is  separated  from  tne  seeds  by  boiling  in  water ;  it  is  harder  than  animal  tallow, 
and  candles  are  made  of  it,  which  are  coloured  and  generally  used  in  Chinese 
temples.  The  seeds  (after  the  tallow  is  removed)  yield  oil,  and  a  black  dye  is 
made  of  the  leaves.    The  wood  is  light  and  soft  but  even-grained. 

i?.  b<iCDat<iy  Miill.  Arg.— Syn.  Sapium  bqccatum,  Roxb.  1.  c.  694  ;  S.  populi- 
Mium^  Wight  Ic.  t.  1950 — is  a  large  glabrous  tree  with  ovate,  entire,  acuminate 
leaves,  main  lateral  nerves  8-12  pair,  flowers  in  {>aniculate  spikes,  male  and 
female  flowers  generally  on  distinct  branches  (dioicous,  Eoxb!)  Male  flowers 
in  bracteate  fascicles,  calyx  4-dentate.  Fruit  a  SS-celled  more  or  less  2-lobed 
berry,  purple  when  ripe.  East  Bengal  (JBiUa,  Silhet),  Burma  (Linhlun),  Indian 
Archipelago. 

2.  B.  acerifolia,  F.  Didrichs. — Syn.  StiUingia  Himalayen^is,  Klotzsch 
in  Raise  des  Prinzen  "Waldemar,  t.  21.     Vem.  PiUkia,  phutkia,  N.W.P. 

A  large  glabrous  milky  shrub,  with  deep-green  foliage.  Leaves  mem- 
branous, elliptic -lanceolate,  serrate,  short -petiolate,  main  lateral  nerves 
prominent,  6-8  pair.  Flowers  monoicous,  a  few  female  flowers  at  the  base 
of  the  spikes.  Male  flowers  sessile,  in  bracteate  fascicles ;  calyx  of  "3,  some- 
times 2  or  4,  almost  distinct  linear  segments.  Stamens  3.  Fruit  a  dry 
coTiaceous,  2-3-lobed  capsule,  §  in.  across. 

Kasia  hills,  Nepal,  Kamaon,  abundant  in  a  few  places.  Fl.  May  ;  fr.  Oct.- 
Nov.  Attains  20  ft.,  bark  brownish-grey,  longitudinally  wrinkled.  TTie  root 
when  crushed  has  a  disagreeable  smell,  and  is  used  occasionally  as  a  carthartic. 

Nearly  allied  is  JS.  indica,  MtilL  Arg. — Syn.  Sapium  tndtcumy  Roxb.  1.  c 
692  ;  mght  Ic.  t.  1950  (Hurda,  Beng.)---a  small  tree  with  coriaceous  oblong- 
lanceolate,  serrulate  leaves  on  short  petioles.  Spikes  solitary,  with  a  few  female 
flowers  at  the  base.  Male  flowers  in  short,  bracteolate  spikelets  ;  calvx  3-cleft 
to  near  the  base,  segments  broad-ovate.  Fruit  a  large  globose  3-8ceded  capsule, 
with  thick  woody  valves.  Bengal,  Burma  (evei^green  forests),  Ceylon.  The 
seeds  are  used  to  intoxicate  fish. 
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3.  E,  iiudgnis,  MiilL  Arg.— Syn.  Falcaneria  insignis  and  F.  WaUwhi- 
ana,  Royle  111.  t.  84«-  F.  nialaharica,  Wight  Ic  t  1866.  Vem.  Dtidia, 
hUodar,  bilqfOj  kardller,  Pb. ;  Khinna,  khiiia,  HendOy  lendwa,  Unda^  N.W.P. 

A  middle-sized  or  large,  glabrous,  milky,  deciduous  tree,  ^th  thick 
branches  and  bright-green  foliage.  Leaves  oblong-lanceolate,  acuminate, 
dentate,  blade  6-15  in.,  petiole  thick,  1-2  in.  long,  with  2  stipitate  circular 
glands  at  the  apex,  main  lateral  nerves  arcuate,  15-20  pair.  Flowers  in 
long,  somewhat  fleshy,  naked  terminal  spikes,  male  and  female  flowers  on 
distinct  branches  (dioicous,  Wight).  Male  flowers  shortly  pedicellatft,  in 
circular  fascicles,  the  inner  flowers,  which  expand  first,  falling  off  from 
the  persistent  base  of  their  pedicels.  Calyx  of  2  broad,  nearly  distinct 
thin  membranous  segments.  Fruit  a  spike  of  numerous,  subsessile,  ovoid 
capsules,  J  in.  long,  on  a  thick  rachis,  the  capsules  2-3-celled,  fleshy  at 
flrst^  dry  and  irregularly  dehiscent  when  ripe. 

Sub-Himalayan  tract  and  warm  valleys  of  the  outer  hills,  extending  west  to 
the  Bias,  and  ascending  to  4000  ft  (in  ifamaon  to  5500  ft.),  Ghittagong,  Bonna, 
Kamul  hills  (Bedd.)  and  Western  Ghats,  known  as  far  north  as  Naenik  Leafless 
during  the  dry  season ;  the  young  foliage  appears  in  May.  FL  Jan.-Maich, 
while  the  tree  is  bare  ;  fr.  May,  June.  Attains  50-60  ft,  trunk  12  ft  long  and 
3  ft  ffirth.  At  5000  ft.  in  Kamaon  a  stunted  tree,  10-12  ft  high,  and  not  rarely 
killed  to  the  ground  by  frost.  Bark  grey,  smooth,  shining,  with  large  broad 
longitudinal  wrinkles.  All  parts  of  the  tree  are  full  of  an  acrid  milk,  said  to 
be  poisonous.  Wood  whitisn,  very  soft,  spongy  and  brittle,  used  to  make  the 
cylinders  of  native  drums. 

JE,  Agallocha,  Willd. ;  Boxb.  1.  .c.  756,  is  a  small,  glabrous,  crooked,  and 
stimted  milky  tree  in  the  Sundarbans,  on  the  sea-coast  of  Bengal,  the  peninsula, 
the  Indian  Archipelago,  and  North  Australia  (GeriOy  Beng.),  with  coriaceoas, 
elliptic-lanceolate,  slightly  ci^nate  leaves,  lateral  nerves  indistinct,  and  dioicous, 
&a^*ant  flowers  in  axilla^  spikes.  Male  flowers  fasciculate,  calyx  of  4  lioear 
sepals,  anthers  3,  on  long  ezserted  filaments.  Capsule  3-lobed,  coriaceous, }  in. 
across.  The  white  milk  is  acrid  and  poisonous.  The  Agallochum  wood  is  not 
the  produce  of  this  tree,  but  of  Aquilaria  Agallocha,  Linn,  (p.  387). 

To  the  tribe  of  ffippomanece  belong  also  : — 

Jatropjia  GurcaSf  Linn. ;  Roxb.  Fl.  Lid.  iil  686,  is  a  clabrous  soil-wooded 
shrub,  with  long-petiolate  cordate,  angular  leaves,  and  yellow  flowers  in  axil- 
lary pedunculate  paniculate  cymes.  Calyx  -  segments  5,  imbricate  in  bod. 
Petals  twice  the  length  of  calyx-segments.    Disc  of  5  glands  alternating  wi& 

S^tals.  Stamens  10,  the  5  inner  connate  into  a  central  column,  the  5  outer  iree. 
vary  3-celled,  1  ovule  in  each  cell.  Capsule  ovoid,  1  in.  long,  3-celled,  3- 
valved  with  3  dark  brown  or  black  seeds.  Indigenous  in  tropical  America ;  cul- 
tivated in  most  tropical  countries  and  naturalised'  in  India.  Common  at  the 
foot  of  the  hills  in  Oudh  and  Kamaon — Vem.  Safed  Ind  (Madden).  The  oil  of 
the  seed  (English  Physic  Nut)  is  a  strong  purgative  (Pharm.  Ind.  203). 

Givotia  rottleri/ormis,  Griff: ;  Wight  Ic  t  1889 ;  Bedd.  FL  Sylv.  t  285,  a 
middle-sized  tree,  young  shoots,  inflorescence,  and  under  side  of  leaves  densely 
grev-tomentose  with  stellate  hairs,  leaves  alternate,  broad-ovate  or  rotondate 
with  cordate  base,  crenate.  Flowers  dioicous,  in  axillary  slender  panicles,  caljx 
nearly  to  the  base  5-cleft,  petals  alternating  with  the  sepals  in  Doth  male  and 
female  flowers.  Fruit  fleshy  indehiscent,  l-seeded.  Mysore  and  Dekkan.  Wood 
soft  and  light,  used  to  carve  figures,  toys,  and  the  like,  which  are  lacquered  and 
painted. 
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Codumm  variegatnimy  Blume — ^Syn.  (7.  pktumj  Hook,  Bot  Mag.  t  3051 ; 
CroUm  variegatw/riy  Linn. — a  shrab  with  glabrous,  shining,  entire,  obfong  leaves 
with  prominent  lateral  nerves,  often  vaiiecated,  and  cultivated  on  that  account 
in  ganiens  of  tropical  and  sub-tropical  India.  Male  flowers  with  petals ;  fruit 
a  dehiscent  capsule.    Indigenous  in  the  Indian  Archipelago. 

4.  TBEWIA,  Linn. 

A  decidaons  tree,  with  opposite  long-petiolate  leaves.  Flowers  dioicous, 
the  male  in  long  drooping  racemes,  the  female  in  few-flowered  racemes. 
Calyx-segments  3-4,  in  the  male  flowers  equal  and  valvate,  in  the  female 
flowers  unequal  and  imbricate.  Petals  none.  Stamens  central,  numerous, 
fliaments  free,  anthers  dehiscing  longitudinally,  connective  not  prolonged 
beyond  the  anthers.  Ovary  3-4-celled,  1  ovule  in  each  cell ;  style  1,  short, 
with  34  long  filiform  very  papillose  stigmas.  Fruit  a  fleshy  drupe,  not 
dehiscing,  with  a  hard  bony,  3-4-ceUed  endocarp.  Seeds  without  arillus, 
flat  cotyledons  and  superior  radicle  in  a  fleshy  ^bumen. 

1.  T.  nudiflora,  linn. ;  Eoxb.  FL  Ind.  iii.  837 ;  Wight  Ic.  t  1870, 
1871  j  Bedd.  FL  Sylv.  t.  281. — Syn.  F.  niacrostachyaj  Klotzsch  Eeise  des 
I*nnzen  Waldemar,  t.  23.  Vern.  Tumri,  khamaroy  Kamaon ;  BMUaur^ 
hhiUaura^  Oudh ;  Pitali,  Beng. ;  Petari,  Bombay. 

Youngest  parts  with  caducous  tomentum,  ovary  soft-tomentose,  other- 
VIB6  glabrous.  Leaves  cordate  or  broad-ovate,  glabrous,  with  5  basal 
nerves,  the  midrib  penniveined,  blade  6-9,  petiole  3-4  in.  long.  Flowers 
greenish  yellow ;  male  racemes  4  -  9  in.  long ;  flowers  on  short  slender 
pedicels,  in  bracteate  fascicles  of  3-4 ;  female  flowers  on  longer  pedicels, 
flolitaiy  or  yd  few-flowered  racemes.  Calyx-segments  of  female  flowers 
thinly  membranous,  caducous.  Stigma  1  in.  long.  Drupe  depressed-glo- 
bose, mucronate,  1  in.  diam. 

Sub-Himalfivan  tract,  west  to  the  Jumna,  and  ascending  to  3000  ft.  Common 
in  the  Dehra  6oon,  the  Kamaon  Bhabar,  and  in  Oudh.  l&nks  of  the  Nerbudda 
between  Jubbulpur  and  Mandla.  Bengal,  South  India,  Burma,  Cevlon  and 
J&va.  Banks  of  rivers,  in  swamps  and  damp  places.  The  leaves  are  sued  Jan.- 
Feb.,  and  the  young  foliage  comes  in  Marcn,  April.  FL  Nov.-ApriL  Attains 
00  ft.  with  a  straight  trunk,  30  ft  to  the  first  branch,  and  6-7  ft.  girth.  These  are 
the  dimensions  of  male  trees  in  the  Oudh  forests.  Female  trees  are  smaller,  with 
shorter  trunks  and  more  straggling  branches  (RT.)  The  leaves  somewhat 
i^esemble  those  of  Gmelina  arborea  and  Thespesia  populnea.  Bark  ^  in.  thick, 
smooth,  whitish,  |;reenish,  or  greenish-brown,  inner  bark  greenish-yellow,  fib- 
rous. Wood  whitish,  straight-grained,  moderately  tough,  no  distinct  heartwood. 
Used  to  make  the  cylinders  of  native  drums,  and  for  agricultural  implements. 

5.  MALLOTUS,  Loureiro. 

Shrubs  OT  trees  with  alternate  (rarely  opposite)  long-petiolate  stipulate 
leave&  Flowers  usually  dioicous,  in  racemes  or  spikes.  Calyx  2-5-cleft, 
valvate  in  the  bud.  Ko  disc  or  petals.  Stamens  numerous,  central  on  a 
laised  receptacle,  filaments  free  or  cohering  at  the  base,  anther-cells  dis- 
tinct, longitudinally  adnate.  Ovary  2-5-,  generally  3-celled,  1  ovule  in 
each  cell ;  styles  as  many  as  cells,  simple,  recurved,  plumose  along  the  inner 
side.     Capsule  tomentose  or  muricate,  2-5-celled  and  2-5-valved. 
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1.  M.  phiUppiiieiUiiB,  MiiU.  Arg. ;  Bedd.  FL  Sylv.  t.  289.  Syn.  RoU- 
lera  tijietoria,  Roxl).  Cor.  PL  t  168 ;  FL  Ind.  iiL  827.  Sans.  Punnaga, 
kesara.  Yem.  Kamela^  kamtla,  kamal,  hamhaly  kembal,  kumUay  North 
India ;  Ruen,  riuna,  roli,  Kamaon ;  JRohnif  Oudb ;  Eduni  roHy  C.P.  ] 
Shendriy  Bombay ;  Taw  ihidin,  Bunn. 

A  large  shrub  or  small  tree,  brancblets,  inflorescence  and  under  side  of 
leaves  boary.  Leaves  alternatei  ovate  or  ovate-lanceolate,  entire,  glabrous 
above,  boary  and  witb  minute  red  glands  beneatb,  blade  4-9  in.,  petiole 
2-3  in.  long,  2  depressed  glands  at  tbe  base  of  leaf,  3  basal  nerves,  midrib 
penniveined,  tbe  nerves  joined  by  numerous  parallel  veins  at  right  angles 
to  tbe  midrib.  Flowers  white  and  yellow,  dioicous,  subsessile,  in  axillaiy 
and  terminal  paniculate  bracteate  spikes.  Ovary  tomentose,  3-celled, 
styles  3,  J  in.  long,  thickly  papillose.  Fruit  a  3-lobed9  3-celled,  3-valved 
capsule,  ^  in.  diam.,  dehiscing  loculicidally,  and  densely  covered  witb  a 
bright  red  powder,  consisting  of  minute  stellate  hairs  and  fine  grains  of  a 
red  resinous  substance  soluble  in  alcohol  and  ether. 

Common  in  the  sub-Himalayan  tract,  extending  nearly  to  the  Indus,  and  as- 
cending to  4600  ft.  Common  in  Oudb,  Bengal,  Central-  South-India  and  Banna. 
Ceylon,  tbe  Indian  Archipelago,  Formosa  and  Loo  Choo  islands,  and  North 
Australia.  FL  Nov.-Jan.  ;  the  miit  ripens  in  the  hot  season.  Never  leafless ; 
the  leaves  are  renewed  Nov. -Dec.  (Oudn,  RT.)  Attains  20-30  ft.,  generally  with 
branches  from  the  base,  sometimes  with  an  erect  but  short,,  ^nerally  fluted 
and  irregularly-shaped  trunk,  3-4  ft.  ^irth.  Bark  ^  in.  thick,  mner  substance 
compact,  fibrous,  reddish-brown,  visible  at  the  bottom  of  numerous,  shallow 
reticulate  longitudinal  wrinklee,  surface  between  the  wrinkles  light-  or  dark-grey, 
at  times  nearly  black.  Wood  light-brown,  only  used  for  fueL  The  bark  is  used 
for  tanning ;  leaves  and  fruit  are  ai>plied  extemallv,  with  honey,  against  the  bite 
of  poisonous  animals.  The  most  important  produce,  however,  is  the  powder 
which  covers  the  ripe  fruit  (KamelOf  Kamala).  It  is  used  for  dyeing  silk,  also 
as  a  purgative  and  anthelmintic  (Pharm.  Ind.  202).  The  seeds  are  sold  in  the 
Panjab  bazaars  as  a  medicine  under  the  name  of  oaobrang,  and  at  Almora  they 
are  said  to  be  sold  as  hd>arang  {Embdia  RibeSj  p.  284). 

M.  olbtLSf  MiilL  Are. — Syn.  Rottlera  tetracocca,  Roxb.  Fl.  Ind.  iii.  826  ;  J2. 
mappoides,  Dalz.  Bomo.  FL  230 — ^is  a  large  tree  with  large  cordate,  often  subpel- 
tate  alternate  leaves,  branches  and  under  side  of  leaves  tawny  with  dense  stellate 
tomentum,  ovaries  4-celled,  capsules  generally  4-celled,  4-valved,  tomentose,  and 
covered  all  over  with  soft  hairy  appendices. — Bengal,  Indian  Archipelago,  West- 
em  India,  perhaps  in  Nimar. 

M.  repandtis,  MillL  Arg. — Syn.  RottUra  dicoccat  Roxb.  FL  Ind.  iii  829,  is  a 
weak  subscandent  shrub,  tawny  tomentose,  with  cordate  leaves  2-4  in.  long, 
ovaries  2-celled,  styles  2,  capsules  2-lobed,  2-valved^  hairy.  Bengal,  Indian 
Archipelago,  South  India. 

6.  HOMONOYA,  Loureiro. 

Shrubs  with  alternate  leaves,  stipules  caducous.  Flowers  generally 
dioicous,  the  male  flowers  in  spikes,  the  female  flowers  in  spiciform  rac- 
emes. Calyx  of  the  male  flowers  of  3,  of  the  female  flowers  of  5  nearly 
distinct  segments,  those  of  the  former  valvate,  of  the  latter  imbricate  in 
bud.     Disc  and  petals  none.     Stamens  polyadelphous,  anthers  numerous. 
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1-celled,  adnate  to  a  many-branched  central  column.     Ovary  mostly  3- 
celled^  1  ovule  in  each  celL     Capsule  small,  S-seeded. 

1.  H.  riiiaria,  Lour. — Syn.  Adelia  neni/olia,  Eoth ;  Eoxb.  FL  Ind.  iii. 
849 ;  Wight  Ic  t  1868.     Vem.  Taniki,  TeL     Yay-tagyih&n,  Burm. 

A  small  shmby  somewhat  resembling  a  willow,  branches  hairy.  Leaves 
linear-lanceolate,  4-8  in.  long,  penniveined,  under  side  with  circular  scales 
and  scattered  hairs.  Flowers  dioicous,  in  axillary  bracteate  spikes  about 
half  the  length  of  leaves.  Anthers  and  stigmas  red.  Capsule  tomentose, 
S-celled^  S-valved,  3-seeded. 

Common  in  rocW  river-beds  of  South  and  Central  India.  Attains  6-8  ft., 
and  flowers  Nov.-Maich. 

H.  rettua,  MiLlL  Arg. — Syn.  Adelia  return,  Wight  Ic,  1. 1869 — has  sessile  obo- 
vate  or  oblanceolate  dentate  leaves,  female  flowers  in  short  spikes,  male  flowers  in 
azillaiy  fascicles.    Biver-beds  in  the  Dekkan. 

Eicintu  oommunisy  linn.  Roxb.  Fl.  Ind.  ilL  689 — Sans.  Eranda;  Vem. 
Randj  arand,  rendi,  erendi,  Ind,  Hind. :  Local  n.  Aneru,  Chenab  ;  HamavXi, 
Salt  lan^  ;  Tirki,  the  small  kind  in  Qazerat ;  Haralu,  Canar., — ^the  well-known 
Castor  dl  or  Palma  Christi  plant,  a  soft-wooded  tree,  of  short  duration,  which 
is  often  cultivated  as  an  annual,  e.  g»,  in  Guzerat  and  Bengal,  for  its  oil,  is  nearly 
allied  to  Uomonoya,  but  differs,  apart  from  the  peltate  palmately  lobed  leaves, 
by  monoicous  flowers,  and  a  fleshy  appends^  on  the  seea  near  the  f  anicle.  The 
large  prickly  capsules  consist  of  3  su  D^ylinorical  lobes  rounded  at  the  ends,  with 
3  spotted  seeds.  Cultivated  in  the  Mediterranean  region,  the  United  States,  the 
West  Indies,  India,  China,  and  the  Indian  Archipelago.  Naturalised  in  the  sub- 
Himalayan  tract  of  the  Panjab,  indigenous  in  Arabia  and  North  AErica.  As  a 
small  tree,  it  is  cultivated  near  villages  in  Bengal  to  feed  the  Arindi  silk-worm 
Qtoxb.  in  Trans.  linn.  Soc  vii  42).  Regarding  the  cultivated  varieties  of  the 
Castor  Oil  plant  in  India,  see  Hamilton  in  Trans.  Linn.  Soc.  xiv.  248. 

Para  Bubber,  the  finest  and  most  durable  caoutchouc  as  yet  known,  is 
the  produce  of  several  species  of  Hevea,  a  South  American  genus,  particu- 
larly of  H,  Iraziliensis,  Miill.  Arg. — Syn.  Siphonia  brasiliensis,  Willd.  ; 
Hayne  Atzneigewachse,  xiv.  t.  5  ;  Collins'  Eeport  on  Caoutchouc,  1872, 1 
— a  large  evergreen  tree,  indigenous  in  the  province  of  Para,  and  on  the 
Orinoco  river,  with  alternate,  glabrous,  temate,  long  -  petiolate  leaves, 
leaflets  entire,  acuminate.  Flowers  monoicous,  in  large  white-tomentose 
lateral  panicles.  Calyx  campanulate,  5-lobed,  petals  none.  Anthers  adnate 
to  a  central  column.  Fruit  a  large  3-lobed,  3-valved  capsule,  having  the 
appearance  of  3  slightly  connate  cylinders,  rounded  at  the  ends,  tiiick, 
woody-fibrous.  Seeds  3  large,  smooth,  shining,  spotted,  with  a  thick 
brittle  testa. 

7.  BISCHOFFIA9  Blume. 

Leaves  trifoliate,  stipules  early  caducous.  Flowers  dioicous  or  monoic- 
ous, in  axillary  panicles.  Calyx  of  5  valvate  segments,  those  of  the  male 
flowers  concave,  enclosing  the  stamens  at  first,  afterwards  reflexed,  those 
of  the  female  flowers  lanceolate.  Petals  none.  Stamens  5,  opposite  the 
segments,  and  inserted  round  a  raised  circidar  central  body  ^rudimentary 
ovary),  filaments  very  short     Ovary  3-celled^  2  ovules  in  eacn  cell,  stylos 
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.linear,  entire.    Fruit  a  globoee  dmpe^  enclosing  3  indehiscent  l-2-8eeded 
cocci. 

1.  B.  Javanica,  Blume. — Syn.  B.  ohlongifolia^  D™»-  in  Jacq.  Voy.  BoL 
t  154  ;  Andrachns  trifoliata^  Itoxb.  FL  IndL  iii  728  ;  Mierodtu  Boeperi- 
anvSy  W.  &  A. ;  Wight  Ic.  t.  1880;  Stylodiscua  tri/olicUus,  Bennett; 
Dalz.  Bomb.  Fl.  235.  Yem.  KeiUf  Garhwal;  Korsa^  Eamaon;  Irwn, 
Oudh. 

A  laige  glabrous  tree.  Leaflets  petiolulate,  crenate,  elliptic,  acuminate, 
4-6  in.  long.  Flowers  pale-greenish  yellow,  on  short  pedicels,  bracts  lan- 
ceolate, deciduous. 

Moist  shady  ravines  in  the  sub-Himalayan  forests  of  Eamaon  and  Qaihwal. 
Common  in  the  Gonda  forests  of  Oudh,  and  in  the  Gorakhpur  foresta  Bengal, 
South  India,  Burma,  Indian  Archipelago,  South  China,  Polynesia.  The  leaves 
are  renewed  in  Feb.  and  March,  fl.  50irch,  ApriL  The  fruit  ripens  in  Apiil  of 
the  ensuinff  year.  An  exceedingly  handsome  tree,  attaining  70  ft.,  and  7  ft  giith, 
with  a  shady  oval  crown.  In  cu^  places  a  stunted  tree  15-20  ft.  high.  The 
foliage  is  deep  ^reen,  and  turns  red  before  falling.  Bark  4  in.  thick,  &rk  gref , 
brown  or  blackish,  smooth  or  rough,  with  cracks,  and  ezfofiatiiig  fibrous  angular 
scales,  inner  bark  reddish,  fibrous.  Wood  pale  red,  fine-  and  dose-gnoned, 
greyish  or  reddish  brown,  seasons  well,  is  said  to  be  durable.    Used  for  foimtaie. 

8.  AJTTIDESMA,  Burm. 

Trees  or  shrubs  with  alternate,  entire,  stipulate,  penniveined  leavea 
Flowers  dioicous,  numerous,  small,  the  male  flowers  in  deciduous  spikee, 
the  female  flowers  in  spikes  or  spike-like  racemes.  Calyx  of  3-5  imbricate 
lobes.  Petals  wanting.  Stamens  opposite  to  calyx-lobes,  inserted  round 
a  rudimentary  ovary,  filaments  free.  Disc  of  distinct  gLerndB,  altetnating 
with  filaments  and  calyx-segments.  Ovary  1 -celled,  with  2  penduloos 
ovules,  styles  3  or  4,  short,  united  at  the  base.  iYuit  on  indehiacent, 
generally  1 -seeded  drupe. 

Soft-tomentose ;  flowers  seasile;  calyx  deeply  5-cleft;  stamens  6     1.  A.  OhasaembiOa. 
Extremities  with  scattered  nist-coloured  hairs ;  flowers  pedi- 
cellate ;  calyx  cup-shaped  ;  stamens  2-8.  .        .        .     2,  A. 


1.  A.  GluBsembilla,*  Gsertn. ;  Benth.  Fl.  Austr.  vi  85 ;  Bedd.  FL 
Sylv.  Man.  200.— Syn.  A,  paniadatumy  Roxb.  FL  Ind.  iii.  770 ;  Wight 
Ic.  t.  820.  A.pube8cenBy  Roxb.  Cor.  PL  i  167  ;  Wight  Ic.  t.  821.  Vem. 
Byaitsin,  Burm. 

A  small  deciduous  ramous  tree  with  light  grey  bark,  branchlets,  young 
leaves  and  inflorescence  soft-tomentose.  Leaves  oval  or  obovate,  2-3  in. 
long,  short-petiolate,  main  lateral  nerves  4-6  pair,  stipules  subulate,  as  long 
as  petiole.  Flowers  greenish  yellow,  male  spikes  1-2  in.  long,  female 
spikes  somewhat  shorter,  both  in  short  terminal  panicles  and  very  tomen- 
toso,  female  flowers  sessile.  Calyx  deeply  5-cleft,  stamens  5.  Drupes  small, 
dark  purple  when  ripe,  pulp  agreeably  acid. 

*  It  apnears  doubtful  what  GsrtDer  included  under  A.  OhoBaembiUa,  See  Tolanie 
Ann.  Sc  Nat.  ser.  iii.  xv.  238.  I  follow  Muller,  Bentham,  and  Beddome  in  identi- 
fying it  with  this  sp. 
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Nepal,  Oudh  forests  (common),  Bengal,  South  India,  Ceylon,  Bnima  (in  the 
Eng  forest  of  Dipterocarptu  tubercuUUtu),  Indian  Archipelago,  Hong-Kong. 
FL  M&jy  June,    Fruit  eaten. 

2.  A.  diaiidnim,  Tulasne. — Syn.  8Hlago  diandra,  Roxb.  Cor.  FL  t. 
166 ;  FL  Ind.  iii.  759.  Vem.  Amlt,  mrshoH,  aarsheti,  Garhwal ;  DkaJcki, 
Gur  mti88urei/a,  Ban  mussureya,  Oudh,  Gorakhpur. 

A  smaU  deciduous  tree,  branchlets,  petioles,  and  under  side  of  leaves 
along  midrib,  with  scattered  rust  -  coloured  hairs,  otherwise  glabrous. 
Leaves  lanceolate  or  ovate-lanceolate,  shortly  petiolate,  2-4  in.  long,  glab- 
rous, shining,  stipules  lanceolate.  Flowers  greenish-yellow,  miJe  and 
female  on  short  pedicels,  in  the  axils  of  subulate  bracteoles,  spikes  (rac- 
emes) terminal,  solitary,  or  2-3  together,  slender;  male  spikes  2-3  in. 
long,  female  spikes  shorter.  Calyx  cup-shaped,  5-dentate.  Stamens  2-3. 
Drapes  small,  of  a  pleasant  acid  taste. 

Sal  forests  of  Garhwal,  Eamaon,  and  Oudh.  Behar,  Bengal,  South  India,  Java. 
FL  Aiay,  June  ;  fr.  Dec.-Jan.  The  leaves  turn  brick-red  before  falling.  Bark 
thin,  smooth,  whitish,  scooped,  inner  bark  pale  red,  fibrous.  Trunk  often  chan- 
nelled. Wood  pinkiah  white,  hard,  and  close-grained.  The  leaves  are  acid,  and 
made  into  preserve  (chutney) ;  the  fruit  is  eaten. 

9.  BUXUS,  Toumefort 

Evergreen  shrfibs  or  undershrubs,  with  4-8ided  branchlets  and  oppo- 
site, exstipulate  leaves.  Flowers  monoicous,  in  axillary  clusters.  CaJyx, 
of  male  fl.  deeply  4-cleft,  the  segments  opposite  in  pairs,  of  female  fl. 
deeply  6-cleft,  the  segments  in  two  circles  of  3  each.  Stamens  4,  oppo- 
site the  calyx-segments,  inserted  around  a  4-sided  rudimentary  ovary. 
Ovary  3-celled,  3-comered,  with  a  flat  top,  the  comers  terminating  in 
thick  short  styles,  which  alternate  with  the  3  inner  calyx-segments.  Cap- 
sule coriaceous,  loculicidally  3-valved,  each  valve  ending  in  2  horns,  being 
the  halves  of  2  of  the  styles,  dissepiments  attached  to  the  valves.  Seeds 
3-6,  trigonous. 

1.  B.  semiiervirens,  Linn. ;  Hook.  Stud.  FL  330. — Syn.  B.  WdHichiana, 
Baillon ;  DC.  Prodr.  xvi.  i.  18.  Box,  Biichsbaum,  Germ. ;  Buis,  Fr. ; 
BossOj  It.  Vem.  Skanda  laghune  {barren  Daphne)^  Afg. ;  Chikriy  Kash- 
mir ;  Pappar,  papri,  paprang,  aharnshady  shumaj,  Pb. 

A  shrub,  or  small  tree,  extremities  and  petioles  hairy.  Leaves  ever- 
green, coriaceous,  glabrous,  shining,  varying  in  shape  from  linear-lanceolate 
to  ovate,  1-3  in.  long,  narrowed  into  a  short  petiole,  the  tissue  of  the  leaf 
consisting  of  two  distinct  strata,  cohering  at  the  edge,  the  upper  stratum 
containing  midrib,  nerves,  and  veins.  Flowers  sessile,  yellowish,  with  a 
powerful,  unpleasant  smell  (Himalayan  tree),  in  short,  sessile,  axillary 
Leads  or  spikes,  the  terminal  flower  generally  female,  surrounded  by 
nomerons  male  flowers.  Styles  (in  the  Himalayan  specimens)  half  the 
length  of  ovary,  shorter  in  the  European  specimens. 

Trans- Indus  on  the  cast  side  of  the  Suliman  range  (3000-4500  ft.)    Salt 
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range,  common  here  and  there  in  the  N.W.  Himalaya  between  4000  and  8000 
ft.  {e.  g,y  in  Khagan  ;  on  the  Ruttun  Pir  and  near  Punch  in  Kashmir ;  opposite 
Chergaon  on  the  left  bank  of  the  Sutlej  in  Kunawar,  &c.  Also  in  Bhutan,  at 
about  6000-7000  ft  A  widely  spread  tree,  Central  and  South  Europe,  Noith 
and  West  Asia.    China  and  Japan. 

FL  March-May.    The  fruit  npens  Aug.-Oct,  the  open  empty  capsules  remain- 
ing on  the  tree  a  lon^  time.    Gregarious,  attains  15-16  fL,  with  a  short,  eiect, 
straight  trunk  20-30  m.  girth,  generally  stunted  from  lopping.    Qiowth  sloWi 
15-20  rings  per  inch  of  radius.    Bark  ^  in.  thick,  somewhat  corky  in  textare, 
grey  or  yellovnsh,  often  irregularly  tesselated  in  small  polygonal  plateB  bj 
wrinkles  and  deep  furrows.     Wood  yellowish-white  or  grey,  no  distinct  heart- 
wood,  but  the  colour  often  deeper  near  the  centre.   Very  close-grained,  compact, 
and  heavy.    Himalayan  Boxwood  resembles  that  from  Europe,  Smyrna,  and 
the  Black  Sea  in  structure  and  mechanical  properties  ;  the  pores  are  unifonnly 
distributed,  exceedingly  fine  and  numerous ;  its  weight  is  €K)-65  lb.  per  cnb.  & 
The  use  of  Boxwood  for  engraving,  carving,  tummg,  and  mathematical  in- 
struments is  well  known :  the  Himalayan  wood  has  by  some  authorities  been 
stated  to  be  softer  and  less  fitted  for  these  purposes  ;  omers,  again,  have  fonnd 
it  equal  to  the  best  wood  from  Europe  and  western  Asia.    Boxwood  to  be 
used  for  engraving,  requires  careful  and  lengthened  seasoning.    In  the  N.W. 
Himalaya  small  bDxes  for  butter,  honey,  snufif,  and  tinder  are  made  of  it, 
and  in  uie  plains  it  is  carved  into  combs.    The  branches  of  the  Himalayan  Box 
are  often  placed  on  roofs  of  houses  in  the  hills  under  the  layer  of  earth  with 
which  they  are  covered,  and  last  well  when  thus  employed.     The  leaves  are 
poisonous  to  cattle ;  only  goats  eat  them  sparingly  with  impunity.  In  the  sonth 
of  France  the  leaves  are  largely  used  as  manure  m  vineyaras. 

Baillon  (Monographic  des  Buxac<^,  Paris,  1859)  and  Muller,  DC.  Prodr.  xvL 
i.  18,  distin^ruiBh  the  Himalayan  Box  as  a  distinct  species,  under  the  name  of 
B*  Wallichianaf  the  difference  mainly  consisting  in  the  length  of  the  stjles. 
The  unpleasant  smell  of  the  flowers  is  also  noticed  in  the  Box  grown  in  Fnnoe 
(Mathieu  Fl.  For.  21 1). 

Sarcococca  saligna,  Miill.  Arg. — Syn.  Buams  scUiffna,  Don  Fl.  Nep.  63 ;  S, 
jM^mformiSf  Lindley  Bot.  Res.  t  1012  ;  S,  trinervia,  W.  Ic  t.  1877 ;  Lepido- 
delma  podocarpifolia,  Klotzsch  in  Reise  des  Prinzen  Waldemar,  t.  22 — ^is  a  small 
evergreen  glabrous  shrub  with  alternate  lanceolate  or  ovate-lanceolate  leaves, 
more  or  less  distinctly  triplinerved,  yellowish-white  flowers  in  short  axiUaiy 
racemes,  a  few  female  flowers  at  the  base  of  the  racemes,  and  small  purple  ovoia 
berries.  Afghanistan,  Himalaya  at  4000-7000  ft,  Kasia  hills,  Nilgiris  and 
western  coast.    FL  March-May. 

10.  BBIEDELIA,  Willd. 

Trees,  shrubs,  or  climbers;  leaves  alternate,  short-petiolate,  generally 
distichous,  with  prominent  parallel  lateral  nerves.  Flowers  monoicoos, 
subsessile,  in  axillary  clusters ;  bracteoles  numerous  between  the  flowers. 
Calyx-tube  more  or  less  turbinate,  often  short  and  flat ;  segments  5,  val- 
vate  in  bud.  Petals  5,  smaller  than  calyx-segments.  Male  fl. :  stamens 
5,  inserted  on  a  central  column,  placed  on  a  flat  sinuate  disc.  Female  fl. : 
ovary  2-celled,  the  base  enclosed  in  the  calyx-tube,  and  sunoonded  by  an 
inner  membranous,  cup-shapod,  or  tubular  disc,  variously  lobed  or  lacin- 
iate,  which  is  inserted  at  the  mouth  of  the  calyx-tube,  and  is  generally 
surrounded  at  its  base  by  an  outer  fleshy  annular  disc ;  styles  2,  bifld,  more 
or  less  connate  at  the  base.    Fruit  a  berry,  enclosing  2  indehiscent  coccL 
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Bninchlets  and  nnder  side  of  leaves  tomentose ;  bracteoles  few, 
coriaceous. 
A  tree  ;  lateral  nenres  15-20  pair ;  calyx  sb'ghtly  enlarged  in 

frait I,  B,  rehua, 

A  dimbiiig  ahiub ;  lateral  nerves  8-12  pair ;  calyx  much  en- 
larged in  fruit 2.  £,  stipularis, 

Branchlets  and  leaves  wholly  glabrous;  bracteoles  numerous, 

thinly  membranous 8.  ^.  numtaria, 

1.  B.  retosa,  Sprengel.— Tab.  LV.— DC.  Prodr.  ±v.  ii  493 ;  Bedd. 
FL  Sylv.  t  260.— Syn.  B.  erentUata,  Roxb.  FL  Ind.  iii.  734  ;  B.  spinosa, 
Willd.  ib.  735  ;  Cluytia  spinosa,  Roxb.  Cor.  PI.  t.  172.  Vera.  Fatkor, 
mark,  Pb. ;  Khdja,  B^jnaur,  Oudh,  Gorakhpor ;  KasH,  khassi,  Oadh  and 
C.P. ;  Oauli,  Garhwal ;  AngnSra^  Banswara ;  AsavM^  <zmuna,  Bombay ; 
Tseikehyi,  Bono. 

A  middle-fidzed  or  large  decidaoiis  tree,  spinesceut  when  young,  branchlets 
and  under  aide  of  leaves  usually  soft-tomentose.  Leaves  short-petiolate, 
elliptio-oblong,  3-6  in.  long,  midxib  prominent,  with  15-20  pairs  of  promi- 
nent^ straight^  parallel,  latroal  nerves ;  stipules  subulate,  deciduous,  flowers 
monoicous,  yellow,  suhsessile,  crowded  in  lateral  clusters,  generally  arranged 
in  terminal  paniculate  spikes.  '  Petals  of  male  flowers  on  long  daws,  lam- 
ina thick,  obovate,  lobed  ;  of  female  flowers  lanceolate.  Fruit  subglohose, 
green,  nearly  black  when  ripe,  fleshy,  ^  in.  diam.,  supported  by  the  some- 
what enlaiged  coriaceous  calyx.  B.  crenidata,  Eoxb.,  with  axillary  flower- 
heads,  is  said  to  be  dioicous  by  Eoxburgh.  At  present  I  am  inclined  to 
regard  it  as  a  variety  only,  chiefly  found  in  Western  India. 

Sub-Himalayan  tract,  not  common,  ascending  to  3500  ft.,  generally  in  moist 
ravines,  found  west  as  &r  as  the  Chenab.  Common  in  the  Oudh  forests  and  on 
the  Sal^ura  range,  in  Bengal,  Burma,  Ceylon,  South  India,  abundant  in  the 
forests  of  Western  India,  where  I  have  found  it  north  as  far  as  Banswara  near 
the  Mhye  river.  Commonly  associated  with  Sal  in  Oudh  and  on  the  Satpura 
range.  A  middle-sized  tree  in  North  and  Central  India,  not  generally  exceed- 
ing 30  ft.  in  height  and  4  ft 'in  girth,  but  a  large  tree  with  a  straight  tall  trunk  in 
Bengal, Western  India,  and  Burma,  stems  and  branches  of  young  trees  have  nume- 
Tom  scattered  long  shan)  spines,  which  fall  off  as  the  tree  gets  older.  Fl.  May- 
Jnly ;  fr.  OcWan.  Old  leaves  shed  March- April,  youn^  leaves  appear  May, 
Jane.  Bark  thin,  grey  or  brownish-black,  rough,  scuity  with  small  scales, 
sometimes  deeply  cracked,  inner  bark  reddish,  fibrous.  Sapwood  pale  yellow- 
ish-white, heartwood  grey,  yellowish  or  dark  oUve  brown,  compact,  even-grained 
and  hard*    Medullary  rays  fine,  numerous. 

Weight  54  lb.  (R.  Th.,  Cent.  Prov.),  60  (Skinner),  66  (Tseikchm  from  Burma, 
D.  R,  List  No.  23).  Not  ea^  to  work,  but  durable.  Used  for  house-building, 
agricultural  implements,  and  cart-building.  The  bark  is  very  astringent  and 
10  need  for  tannmg,  the  leaves  are  valued  as  cattle-fodder,  and  the  tree  is  fre- 
qncoitly  lopped.    The  fruit  is  sweetish  and  eatable. 

2.  B.  stipularis,  Bl. ;  DC.  Prodr.  xv.  ii  499. — Syn.  B.  scandens,  Roxb. 
FL  Ind.  iii.  736;  Cluytia  scandens,  Roxb.  Cor.  PI.  t.  173.  Vem.  Mad- 
laidhf  undergupa,  Oudh. 

A  large,  more  or  less  climbing  shrub,  with  drooping  branches  ;  branch- 
lets  and  under  side  of  leaves  with  soft  tawny  tomentum.     Leaves  short- 

2  F 
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petiolate,  elliptic  or  obovate,  2-6  in.  long;  lateral  nerves  &-12  pair,  with 
prominent  transverse  veins  at  right  angles;  stipules  broad-lanceolate 
Flowers  monoicous,  yellow-tomentose^  subsessile,  crowded  in  lateral  heads, 
in  the  axils  of  leaves  or  bracts,  generally  arranged  in  terminal  panica- 
late  spikes.  Broad-lanceolate  tomentose  bracteoles  between  the  flowers. 
Calyx-segments  long-triangular,  persistent  and  considerably  enlarged  in 
fruit  Drupes  oblong-ovoid,  often  2H3eededy  nearly  |  in.  long,  black 
when  ripe. 

Sub-Himalayan  tract,  ascending  to  2000  ft,  from  Jumna  to  Saida.  AbuodBnt 
in  the  Oudh  forests.  Bengal^  South  India,  Ceylon,  Burma,  Malay  penmsak, 
Indian  Archipelago.    FL  at  various  seasons,  mainly  May-Oct 

3.  B.  montana,  Willd.;  Roxb.  FL  Ind.  iii.  735.— Syn.  Gvyiia  num- 
tana,  Cor.  PL  t  171.     Yem.  Cfeia,  Oudh,  N.W.P. ;  KargfuUia,KamBioiiL 

A  middle-sized  tree,  wholly  glabrous,  branchlets  tuberculate.  Leaves 
elliptic  or  obovate,  pale  beneath,  4-8  in.  long,  main  lateral  nerves  10-15 
pair ;  stipules  deciduous.  Flowers  monoicous,  greenish,  short-pedicellate, 
crowded  in  compact  axillary  heads  with  numerous,  thin,  membranous,  dliate 
and  fimbriate  bracts  between  the  flowers ;  male  and  female  flowers  in  the 
same  head.  Petals  oblanceolate.  Drupes  ovoid-oblong,  or  globose  (Boxb.), 
^  in.  long,  on  short  thick  stalks,  supported  by  the  not  enlarged  membran- 
ous calyx. 

Sub-Himalayan  tract  west  to  the  Jhelam,  ascending  to  3500  ft.  Oudh  faresfei 
(ravines  in  the  hills).  Bengal,  Orissa,  Behar.  FL  April,  May ;  fr.  S^t-KoT. 
The  leaves  are  lopped  for  cattle-fodder. 

11.  LEBIDIEBOPSIS,  MiilL  Ai^. 

A  small  tree  with  alternate,  short-petiolate,  oval  leaves ;  lateral  nerves 
not  prominent  Flowers  monoicous  or  dioicous,  subsessile,  in  axillary 
bracteolate  clusters,  male  and  female  flowers  in  distinct  dusters.  Calyx- 
tube  flat,  shortly  turbinate,  segments  5,  lanceolate,  valvate  in  Imd. 
Petab  minute.  Male  flowers  :  stamens  5,  filaments  inserted  on  a  central 
column,  which  is  placed  on  a  broad  circular  disc  and  prolonged  into  a 
short  3-lobed  rudimentary  ovary.  Female  flowers  :  ovary  3-celled,  styles 
3,  bifid.  Fruit  a  hard  3-celled,  6-valved  capsule  on  a  thick  stalk.  Seeds 
3,  cotyledons  flat,  fleshy. 

1.  L.  orbicnlaxia,  MiiU.  Arg. — Syn.  Clvytia  collina,  Eoxb.  Cor.  PL  t 
169 ;  Fl.  Ind.  iii.  732.  Brieddia  collina^WBlL  Vem.  Oarrar,  gharrary 
C.P. 

A  large  shrub  or  small  tree,  with  scanty  light-green  foliaga  Branchlets, 
petioles,  calyx  and  bracteoles  hairy.  Leaves  glabrous,  2^  in.  long,  with 
reticulate  venation.  Flowers  yeUowish  green.  Capsule  1  in.  long ;  brown 
shining,  ovoid  or  obovoid,  indistinctly  3-lobed. 

Satpura  range,  Bandelkhand,  South  India,  Ceylon.  FL  June  ;  fr.  Dec,  Jan. 
Bark  blackish,  very  rough.  Wood  reddish,  durable,  but  brittle.  The  rind  of 
the  fruit  is  said  to  be  poisonous. 
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12.  OLEISTANTHUS.  Hooker. 

TreeB  with  alternate^  short-petiolate,  penniveined  leaves,  lateral  nerves 
prominent.  Flowers  monoicons  or  dioicous,  subsessile  in  axillary  dusters 
or  short  spikes,  with  bracteoles  between  the  flowers.  Calyx-tube  turbi- 
nate or  cap-shaped,  segments  5,  valvate  in  bud.  Petals  5,  those  of  the 
male  flowers  minute.  Male  flowers :  stamens  5,  filaments  free,  inserted 
round  a  thick  rudimentary  ovary.  Disc  urceolate.  Female  flowers : 
ovary  partly  immersed  in  the  calyx-tube,  3-celled,  styles  3,  more  or  less 
2-fid.  Disc  membranous,  cup-shaped  or  cylindric  Fruit  a  3-celled  6- 
valved  capsule.    Seeds  often  connate  in  pairs  at  the  base. 

1.  0.  oblongifoliiis,  MiilL  Aig. — Syn.  Cluytia  ohUmgifoUa,  Eoxb.  Fl. 
Ind.  iii.  731.  Briedelia  oblongifolia,  Hooker  &  Arnott.  Vern.  Dukesa, 
SBhet. 

A  middle-sized  tree.  Leaves  elliptic-oblong,  acuminate,  6-12  in.  long, 
glabrous  above,  pubescent  beneatL  Flowers  greenish  yellow,  in  small 
lateral  clusters ;  bracteoles  broad-ovate  ciliate.  Female  flowers  :  calyx-tube 
turbinate,  disc  cylindric,  laciniate  at  the  top.  Petals  obovate,  ciliate. 
Fruit  ovoid,  supported  by  the  persistent  base  of  calyx,  ^  in.  long. 

Silhet  Sub  -  Himalayan  tract  and  outer  valleys  of  Sikkim  and  Assam, 
ascending  to  4000  ft.  According  to  Stewart  in  the  SiwaUk  tract  of  Eamaon, 
eztendinff  west  to  the  Ganges.  Fl.  March- May ;  fr.  Aug.,  Sept  Wood  hard 
and  dursd)le  (Roxb.) 

13.  PUTBANJIVA,  WalL 

Trees  with  alternate,  coriaceous,  stipulate  leaves.  Flowers  dioicous,  the 
male  flowers  in  axillary  clusters ;  the  female  flowers  pedunculate,  axillary, 
solitary  or  a  few  together.  Calyx  of  the  male  flowers  2-5-parted,  of  the 
female  flowers  4-6-parted,  segments  narrow.  Petals  and  disc  wanting. 
Stamens  2-3,  central,  filaments  free,  monadelphous  or  diadelphous.  Ovary 
2-3-celled.     Fruit  indehiscent,  1 -seeded  with  a  hard  bony  endocarp. 

1.  P.  Eoxbnrghil,  WaU.— Tab.  LIIL— Wight  Ic  t.  1876;  RoyleBl. 
t.  8^ ;  Bedd.  FL  Sylv.  t.  275.— Syn.  F.  amhlyocarpa,  Mull.  Arg.  DC. 
Prodr.  XY.  ii  444.  Nagda  Puiravjiva^  Eoxb.  Fl.  Ind.  iii.  766.  Sans. 
JPuiranfivcL  Vern.  Pvidjan^  Pb.  ;  Jla  puta^  jotiy  juti,  putra  jiva, 
N.W.P. ;  Patjiy  Oudh  j  Jivputrakf  Hindi 

A  middle-sized  evergreen  tree,  with  dark-green  foliage,  branchlets  and 
petioles  pubescent.  Leaves  elliptic-oblong,  with  unequal-sided  base,  ser- 
rulate, short-petiolate,  3-5  in.  long,  the  upper  side  glabrous,  shining,  lateral 
nerves  numerous,  joined  by  reticulate  veins ;  stipules  subulate,  deciduous. 
Male  flowers  small,  yellow,  subsessile,  numerous,  collected  in  sessile  irregu- 
larly globose  axillary  heads ;  calyx  3-5-cleft,  stamens  3,  filaments  more 
or  leas  connate.  Female  flowers  pedunculate,  axillary,  often  in  twos  or 
threee  -,  calyx  5-6-clefk,  segments  oblong,  obtuse.     Ovary  3-celled,  pubes- 
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cent,  styles  3,  short,  dilated  into  tiiangcdar  lobed  stigmas.     Froit  OYoid, 
smooth,  white,  §  in.  long,  nut  pointed,  veiy  hard,  mgose,  1-eeIled,  1 -seeded. 

Sub-Himalftyan  tract,  common  in  places,  ascending  to  2500  ft.,  and  exfeending 
west  to  the  Chenah,  frequent  in  the  Oudh  forests.  &ngal,  Banna,  South  India, 
Ceylon,  often  cultivated.  Qenerally  in  low  shady,  moist,  mixed  forests,  often 
associated  with  Eugenia  aad  Fictis  glomercUa,  FL  March-May,  and  the  froit 
ripens  in  Jan.-June  of  the  ensuing  year.  Leaves  renewed  in  A^riL  A  fine 
shady  tree,  which  merits  extended  cultivation.  Attains  40-50  ft,  with  a  straigfat 
erect  trunk,  4-5,  at  times  9  ft.  girth,  numerous  divergent,  spreading  branches. 
Bark  ^  in.  thick,  grey,  smooth  or  verrucose,  with  numerous  norizontal  lines  of 
round  light-coloured  specks,  inner  bark  yellow,  fibrous.  Wood  light-grey, 
streaked  with  darker  lines  andpatches,  not  very  hard,  even-grained  and  durable. 
Weight  36.6  lb.  per  cub.  ft  (Wallich),  probably  heavier.  Used  in  places  for 
tools  and  in  turning.  The  leaves  are  lopped  for  cattle-fodder,  the  nuts  are 
strung  UD  in  rosaries  and  in  necklaces  for  children  to  keep  them  in  health, 
whence  the  name, ''  life  of  the  child."  The  nuts  of  Masocarpiu  Ganiinu  (p.  43) 
are  used  in  the  same  manner. 

14.  PmrLLAWTHUS,  linn. 

Trees  shrubs  or  herbs ;  leaves  stipulate,  mostly  distichous,  entire,  pen- 
niveined,  short-petioled.  Flowers  monoioous  or  dioicoua,  in  axillaiy  or 
lateral  clusters,  sometimes  solitary.  Calyx-segments  4-9,  generally  5-6, 
imbricate,  without  any  appendages  at  the  back.  Petals  none.  Disc  of 
distinct  glands,  alternating  with  calyx  -  segments,  sometimes  wanting. 
Stamens  centrsd,  2-15,  generally  3,  filaments  free  or  variously  connatei 
No  rudiment  of  ovary  in  male  flowers.  Ovary  2-15-celled,  geinerally  3- 
celled,  2  ovules  in  each  cell ;  styles  as  many  as  cells,  generally  slender, 
bifid,  and  more  or  less  connate.  Fruit  always  dehiscent,  sometimes  fleahy. 
Seeds  without  arillus  or  strophiole. 

Small  trees  with  ovate  or  elliptic  leaves ;  no  disc  or  glands  at  the 
base  of  stamens  or  ovary;  anthers  3-6  on  a  central  column; 
stvles  connate  into  a  short  colnmn  ;  fruit  a  4-6-oelled  cap- 
sule with  red  seeds.     (Subgenus  Oloehidion.) 
Softly  tomentose ;  anthers  3  .                .        •                .        .     1.  P.  lupafaiMC. 
Glabrous ;  anthers  4-6 2.  P.  kMceolarmL 

A  climbing  shrub  with  elliptic  or  obovate  leaves  ;  disc  of  5  dis- 
tinct glands  alternating  with  calyx-segments ;  stamens  6, 
the  3  inner  connate  into  a  central  column;  ovaiy  8-12- 
celled;  styles  distinct,  minute;  fruit  a  dark-purple  small 
succulent  berry 3.  P.  reikulatmM 

A  middle-sized  tree  with  numerous  linear  leaflets ;  anthers  8*5  on 
a  central  column  ;  ovary  half  enclosed  in  a  cup-shaped  dJsc ; 
style  ly  deeply  8-fid;  fruit  a  laige  globose  pale-yellow  8- 
celled  berry 4.  P.  SmUka. 

1.  P.  nepalenais.  Mull.  Arg.  1.  c.  291.— Syn.  Bradleia  avaia,  WalL 
Yem.  Chi  kamela,  {gur)8away  sama,  chamdr  has,  ambiu,  kalm(a)f  kod- 
mUy  Pb.  j  Motoay  bakdltoa,  N.W.P, ;  Kari,  Jcoria,  C.P. 

A  small  tree,  branchlets  softly  tomentose.  Leaves  ovate  or  elliptic, 
pubescent  on  both  sides,  2-3  in.  long,  short-petiolate,  main  lateral  netros 
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arcuate,  4-6  pair;  stipnlefi  subulate.  Flowers  in  axillary  fascicles,  the 
female  subsessile,  the  male  on  long  filiform  pedicels,  male  and  female 
generally  in  the  same  fascicle.  Male  fl. :  Calyx  of  6  lanceolate  segments, 
slightly  hairy  outside.  Anthers  3,  oblong,  2-celled,  extrorse  and  cohering 
at  the  back,  on  a  short  central  column,  connective  prolonged  beyond  the 
anther-cell&  Female  fl. :  Calyx  of  5-6  ovate  segments,  hirsute  outside. 
Styles  connate  into  a  cylindnc  column,  nearly  as  thick  as  the  ovary, 
divided  at  the  top  into  4  thick  ovate  teeth  longer  than  calyx,  the  lower 
part  hirsute.    Capsule  4-6-celled,  pubescent,  seeds  red. 

Sub-Himalayan  tract  and  outer  ranges,  ascending  to  5500  ft,  and  extending 
weet  to  the  Indns.  Sikkim,  Western  Ghats,  Canara,  and  Mysore.  Glochidian 
vdtUinum  and  arhoreumf  Wight,  t.  1907,  from  the  Nilgiris,  are  probably  the 
same  species.  FL  and  fruit  Feb.  to  Aug.  Attains  25  ft.,  and  3-4  ft.  girth. 
Bark  grey  or  reddish,  with  shallow  longitudinal  furrows.  The  leaves  have  a 
powemd  nauseous  smelL  Wood  browni^-white,  compact  but  soft,  the  bark 
•18  used  for  tanninff. 

Glochidion  neiS^herrense,  Wight ;  Bedd.  Fl.  Sylv.  t.  277,  a  tree  of  the  Nil- 
giris, is  similar,  but  glabrous. 

Phyllantkiu  bicolor,  MtilL  Ars.  1.  c.  311. — Syn.  Brieddia  acuminata^  Wall., 
belongs  to  the  same  group,  witn  3  anthers,  but  dififers  by  lanceolate  leaves, 
glabrous  above,  slightly  ^uoescent  beneath  along  midrib,  male  and  female  fl. 
generally  in  separate  fEiscicles,  small  3-5-celled  capsules  on  pedicels  longer  than 
uie  diam.  of  capsule.    Nepal,  Sikkim,  Easia  hills. 

2.  P.  lanceolariiui,  MtilL  Arg. — Syn.  Bradleia  lanceolana,  Eoxb.  Fl. 
Ind.  iii.  697 ;  Glochidion  lanceolarium^  Dalzell  Bombay  Flora,  235. 
Yem.  Bhoma^  Bombay ;  AngiUi,  Silhet. 

A  small  glabrous  tree.  Leaves  shining,  coriaceous,  eUiptic  or  eUiptic- 
oUong,  acuminate,  4-6  in.  long,  stipules  triangular,  main  lateral  nerves 
arcuate,  6-8  pair.  Flowers  pale  greenish-cream-coloured  in  axillary  fasci- 
des»  the  male  numerous,  on  long  filiform  peduncles,  the  female  few  and 
sessile.  Male  fl. :  Calyx  of  6  glabrous,  linear-oblong  segments.  Anthers 
4-6,  oblong,  2-ceUed,  extrorse  and  cohering  at  the  back,  on  a  short  central 
column,  connective  prolonged  beyond  the  anther-cells.  Female  fl. :  Calyx 
of  6  unequal,  thick,  imbricate  segments.  Styles  6,  glabrous,  connate  into 
a  6-8ulcate,  glabrous  column,  much  thinner  than  the  hairy  ovary.  Cap- 
sule shortly  stalked,  depressed,  ^  in.  diam.,  4-6-celled,  seeds  red. 

Kamaon  Bhaber,  Oudh  forests  (in  moist  ravines),  Nepal,  Sikkim  Terai,  East- 
em  Bengal,  Burma.  Fl.  Dec-Apiil.  Bark  grey,  with  longitudinal  wrinkles, 
the  outer  bark  peeling  off  from  the  reddish-brown  smooth  inner  layers.  Rox- 
burgh states  that  it  grows  to  be  a  laige  useful  timber-tree,  the  wood  being  hard 
and  durable. 

3.  P.  retienlfttns,  Poiret.— Syn.  P.  multiflortis,  Willd.  Eoxb.  Fl.  Ind. 
iii.  664  (not  Poiret);  Anisonema  mulHflora,  Wight  Ic.  t.  1899;  Dalz. 
Bomb.  Fl.  234.     Vem.  Panjuli;  (mdkhif  Bhurtpur). 

A  large  straggling  or  climbing  shrub  with  numerous  stout  woody 
branchesi  and  long  drooping  branchlets.      Leaves  membranous,  glab- 
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TOUB  or  slightly  pubescent,  elliptic  or  obovate,  short-petiolate,  about  1  iiL 
long ;  lateral  nerves  joined  by  reticulate  veins.  Flowers  in  axillaiy  fiis- 
cicles,  on  slender  pedicels,  male  fl.  more  numerous,  generally  1  or  2  female 
fl.  in  a  fascicle  of  male  flowers.  Calyx  of  5  ovate  membranous  segments, 
and  5  distinct  glands  alternating  with  them.  Stamens  5,  the  3  inner 
longer,  on  thick  filaments,  more  or  less  connate  into  a  central  column, 
the  2  outer  short,  free.  Ovary  globose,  8-12-celled;  styles  short  Fruit 
a  black  or  dark-purple  depressed  succulent  berry  ^  in.  diam. 

Common  on  low  moist  ground.  North-West  India,  Sindh  (climbing  over  the 
largest  trees  in  the  Belas  alonff  the  Indus),  Rajputana  (Bhuitpui  Ghunna),  Ben- 
gal, South  India,  Burma,  Ceylon,  Indian  Archipelaga  Flowers  nearly  through- 
out the  year.  Bark  grey ;  wood  greyish  brown,  light,  soft,  pores  large  and 
numerous. 

4.  P.  EmbUca,  Linn.— Tab.  LII.— Eoxb.  FL  Ind.  iii  671 ;  Bedd.  FL 
Sylv.  t.  258.— Syn.  EvMica  officinalis,  G»rtn. ;  Wight  Ic  1. 1896.  Sans. 
Dhdtn,  dmdlaka.  Yem.  AmbcU,  ambcUij  Pb. ;  DatUa^  dndoy  amlika,  aura, 
aunra,  aola^  l^orth  and  Central  India;  MiUi  mara^  Gonds  of  Satpura; 
NeUi  mara,  Canarese ;  Shdtju^  Burmu 

A  small  or  middle-sized  tree  with  grey  bark  and  light-green  feathery 
foliage.  Leaves  lintor  acute,  glabrous,  ^  in.  long,  edge  thickened,  subees- 
sile,  distichous  and  approximate,  imbricate  when  young,  on  hairy  4-8  in. 
long  branchlets,  having  the  appearance  of  pinnate  leaves ;  stipules  minuta 
Flowers  small,  greenish-yellow,  in  lateral  fascicles  on  the  leaf-bearing 
branchlets,  in  the  axils  of  the  leaves  or  on  the  naked  portion  of  the  branch 
below  the  leaves,  female  flowers  few,  subsessile,  male  flowers  numerous, 
on  short  slender  pedicels,  both  on  the  same  branchlet.  Calyx  of  6  ob- 
long obtuse  segments.  Disc  in  the  male  flowers  of  6  minute  glands. 
Anthers  3*5,  extrorse  on  a  central  column.  Ovary  3-celled,  half  immeiraed 
in  an  annular  disc,  style  short  with  3  recurved  stigmas,  dilated  and  lobed 
at  the  top.  Fruit  a  fleshy  globose  berty,  §  in.  diam.,  3-celled,  6-Beeded, 
with  6  prominent  lines,  pale  yellow,  sometunes  reddish  when  ripe,  of  an 
acid  and  astringent  taste. 

Common  in  dry  deciduous  forests  in  most  parts  of  India,  exoent  in  the  ex- 
treme north-west  comer  of  the  Panjab^  ascendinA^  in  Qarhwal  ana  Kamaon  to 
4500  ft  Burma,  Ceylon,  Indian  Archipelago.  Often  cultivated.  FL  March- 
May  ;  the  fruit  ripens  Oct -Feb.  More  or  lees  leafless  from  February  to  ApiiL 
Attains  30-40  ft,  and  3-6,  occasionally  9  ft  girth,  but  generally  smaller.  Tronk 
often  crooked  or  gnarled,  frequently  with  irregular  excrescences,  branches  stionff 
spreading.  Bark  thin,  srey  sreenish  or  brown,  with  fine,  dose  horiiontid 
wrinkles,  and  few  verticil  cracks,  inner  substance  dark  red  or  purple,  compact 
and  fibrous.  Wood  mottled  brown,  red,  and  yellow,  inner  wood  darker  colour- 
ed, but  no  dlBtinctlv  marked  heartwood,  hard,  dose-  and  straight-mined. 
Medullary  rays  very  broad,  of  a  lighter  colour  than  the  tissue  between,  Slowing 
on  a  vertical  radial  section  like  shining  plates  and  giving  a  reticulate  appear 
ance  on  a  tangential  section.  The  broad  medullary  rays  give  the  wood  some 
resemblance  to  that  of  Carallia  integerrima.  Weight  ifetween  42.5  and  49  lb., 
value  of  P.  between  532  and  617.  Puckle  (List  of  Western  Mysore  Woods, 
1862)  gives  the  weight  at  67.5  Ib.j  and  the  value  of  P.  from  898  to  1058.    Used 
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for  agiicnltoral  implements,  and  much  valued  for  well- work,  as  it  is  durable  under 
water.  The  bark  is  employed  for  tanning ;  chips  of  the  wood  and  small  branches 
thrown  into  impure  or  muddy  water  are  said  to  clear  it  effectually  (Pharm.  Ind. 
205).  The  fruit  is  the  EmbHc  Myrobalan ;  used  as  a  medicine,  lor  dyeing  and 
tanning,  and  pickled  and  eaten. 

15.  BBEYNIA,  Forst. 

Glabrous  shrubs  with  penniveined  stipulate  leaves.  Flowers  monoicous, 
axillaiy.  Calyx  turbinate,  6 -lobed.  Stamens  central ;  three  2-celled  an- 
thers longitudinally  adnate  to  a  central  column.  Disc  wanting.  Ovary 
longer  than  calyx,  truncate ;  styles  minute.     Seeds  without  ariUus. 

1.  B.  rhanmoides,  Mtill.-  Arg.  L  c.  440. — Syn.  PhyUanthua  sepianay 
Herb.  Eoxb.  (identified  by  Mtiller  also  with  P.  Vitt&ddoBa,  Eoxb.  FL  Ind. 
iii  665).  Mdanthesa  rhamnoidea^  Wight  Ic.  t.  1898.  Vem.  Ttkhar^ 
Oudh. 

A  large  shrub  or  small  tree,  wholly  glabrous.  Leaves  ovate,  obtuse, 
shortly  petiolate,  1-1^  in.  long';  stipules  triangular,  acute.  Flowers  soli- 
tary, axOlary,  pedicels  short,  with  a  few  membranous  bracts  at  the  base. 
Fruit  a  red  globose  berry. 

Oadh  forests  common,  Banda,  Bengal,  South  India.    FL  April,  May. 

Mdantkesopais  patens,  Miill.  Arg. — Syn.  MeUmthesa  turbincUa  and  cbliauci^ 
Wight  Ic.  1 1897, 1898  ;  PhyUmfUhua  turbinatu8  and  patens,  Boxb.  Fl.  Ind.  iii. 
666,  667 — ^is  a  shrub  or  tree  of  South  India  and  Bengal,  similar  to  Breynia 
fhamnoides,  but  distinguished  by  a  trifid  style  and  arillate  seeds. 

16.  SEOTJBINEGA,  Juss. 

Glabrous  trees  or  shrubs  with  more  or  less  distichous  branchlets  and 
penniveined  stipulate  leaves.  Flowers  usually  dioicous,  the  male  flowers 
in  axillary  fascicles.  Calyx  S-deft,  segments  imbricate,  persistent,  the 
2  outer  somewhat  smaller.  Petals  none.  Stamens  5,  opposite  to  the 
calyx-segments ;  filaments  free,  filiform,  surrounding  a  rudimentary  2-3- 
fid  pistil  as  long  as  stamens.  Disc  of  5  glands  alternating  with  the 
stamens.  Ovary  glabrous,  3-celled,  2  ovules  in  each  cell,  styles  3,  connate 
at  the  base,  geneifdly  bifid.  Fruit  more  or  less  succulent,  separating  when 
ripe  into  3  (sometimes  2  only)  2-seeded  cocci. 

Flower-bearing  branchlets  angular,  unarmed     .  1.  S.  obovcUa, 

Flower-bearing  branchlets  terete,  spinescent  .        2,  S.  Leucopyrus, 

1.  8«  obovata,  MtilL  Arg.  L  c.  449. — Syn.  Phyllanthus  retusus  and 
vlrosus,  Boxb.  FL  Ind*  iii.  657,  659.  Ygtil  DcUme,  dJidniy  bakareha, 
ghdri,  gwala  ddrim^  N.W.P. 

A  large  ramous  unarmed  shrub  or  small  tree,  wholly  glabrous,  branch- 
lets  angular.  Leaves  subsessile,  oval  or  obovate,  1-2  in.  long.  Flowers 
dioicous,  on  slender  pedicels,  numerous,  in  axillary  fascicles.      Styles 
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sproading  or  reflexed,  deeply-cleft  into  2  or  3  linear-segments.     Fruit  a 
white  globose  deliiscent  berry,  J  in.  diam. 

Tranfl-Indus  at  the  base  of  the  Suliman  raage  (rare),  not  common  in  the  sab- 
Himalayan  tract  of  the  Panjab.  Common  in  Eamaon  (ascending  to  5000  tt,) 
Nepal,  Bengal,  South  and  Central  India,  Burma,  Indian  Archipelago,  China,  ana 
Australia.  FL  (in  North  India)  May,  June  ;  fr.  July-Get  ;  in  Bengal  in  fl.  and 
fr.  nearly  throughout  the  year.  Attains  25  ft.  or  more,  with  a  short  erect  trunk 
3-4  ft.  in  girth .  Bark  ff^Yt  rusty  or  reddish-brown,  with  small  light-coloured 
specks.  Wood  white,  said  to  be  close-grained,  strong,  and  durame,  and  not 
attacked  by  insects ;  it  is  used  for  fi^cultural  implements.  The  bark  is  veiy 
astringent,  and  is  used  to  intoxicate  mth.    The  fruit  is  eaten. 

2.  S.  Leucopyras,  MiilL  Arg.— Tab.  LIV.— Syn.  PhyUanthtu  Lent- 
copyrusy  Eoxb.  FL  Ind.  iii  668.  Fltiggea  Leucopyrua,  Willd. ;  Wight  Ic 
t.  1875.  Yem.  Perei  pastatcane^  Afg. ;  KarhQn^  titJieif  girthan,  garga^ 
bhdthiy  bdta,  vanuthiy  girk,  Pb.  (some  of  these  names  possibly  apply  to  8, 
obovata) ;  HarihOy  ainta^  N.W.P. ;  Kiran,  Sindh ;  CkaUa  manta,  sale 
mantay  G.P. 

A  large  spinescent  shrub  or  Eimall  tree,  wholly  glabrous,  branchlets 
terete.  Leaves  ovate,  1-2  in.  long,  petioles  ^  in.  long.  Flowers  dioio- 
ous,  on  slender  pedicels  in  axillary  fascicles.  Male  flowers  numerous, 
female  flowers  few.  Styles  erect  or  spreading,  entire  or  shortly  bifid. 
Fruit  a  white  globose  dehiscent  berry  ^  in.  diam. 

Trans-Indus,  eastern  8loi)es  of  Suliman  range,  ascending  to  3800  ft  Salt 
range,  not  uncommon.  Sinah.  Sub-Himalayan  tract,  ascendmg  in  Garhwal  and 
Sikjcim  to  5000  ft.  Ben^l,  Central  and  South  India,  Ceylon,  Burma,  Indian 
Archipelago,  Australia.  FL  chiefly  May,  June ;  fr.  July-Sept,  often  remain- 
ing long  on  the  tree.  Bark  ash-coloured,  dark-bluish,  or  dark  reddish-brown 
with  small  white  specks.  Wood  close-grained,  strong,  chiefly  used  as  fueL  The 
fruit  is  eaten. 

17.  ANIXBACHNEy  Linn. 

Shrubs  and  undershrubs  with  alternate,  stipulate,  entire,  generally 
ovate  leaves.  Flowers  monoicous,  male  flowers  generally  fiasciculate, 
female  flowers  solitary,  axillary  on  long  slender  pedicels.  Galyx-flegments 
5-6,  imbricate  in  bud.  Peteds  as  many  as  calyx-segments,  short^  than 
calyx,  those  of  the  female  flowers  minute.  Disc  of  free  or  connate  glands. 
Stamens  5-6,  around  a  cylindric  rudiment  of  ovary,  filaments  free  or  mona- 
delphous.  Ovary  3-celled,  styles  3,  connate  at  the  base,  the  frree  portion 
dichotomous ;  stigma  capitate,  minute.  Fruit  a  6-v8lved  capsule.  Seeds 
without  aril  or  strophiole. 

1.  A.  cordifolia,  MiilL  Arg. ;  DC.  Prodr.  xv.  ii  234.— Syn.  PhyUan- 
thus  eordifoUuSy  Wall.  P.  Hoffmeuteriy  Klotzsch.  Beise  des  Prinzen 
Waldemar,  t  24.  Leptopus  cordifoUuB,  Decaisne  in  Jacq.  Yoy.  Bot.  1 156. 
Vem.  Kurkni,  gurguli,  Jhelam ;  Berm,  Chenab ;  Baroiri,  maddre^  Ravi  ; 
MutkaVy  chvrmvMiy  jptn.  Bias ;  TsdUrty  Sutlej. 
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A  shrub  with  slender  branches^  in  places  only  an  imdeishrub,  extremi- 
ties, petioles,  and  under  side  of  leaves  haiiy.  Leaves  ovate-oblong,  obtuse, 
penniveined,  blade  1-2  in.,  petiole  filiform,  ^  in.  long.  Floweis  monoic- 
ous,  axillary,  on  long  filiform  pedicels.  Disc  of  male  fiowers  consisting 
of  5  flat  bi&d  glands.  Styles  shortly  connate  at  the  base,  deeply  bifid. 
Capenle  ^  in.  across. 

Common  in  the  North-West  Himalaya  from  the  Indus  to  Nepal,  ascending 
to  8000  ft.  (Dippi  forest).    Fl.  Mav-Sept 

A,  telepkioiaes,  Linn.,  lb  a  small  undershrub  of  the  Mediterranean  region  and 
West  Asia,  found  also  in  the  Ponjab  Salt  range,  with  ovate  or  obovate  leaves. 
A.  cuperoy  Sprengel,  has  remform  or  orbicular  leaves  and  grows  from  Egypt  to 
Sindh. 

Order  LXX.  BETULACEiB. 

Trees  with  scaly  buds  and  alternate  penniveiijpd  simple  leaves;  stipules 
dedduous.  Flowers  monoicous  in  drooping  catkins.  Male  flowers  : 
bracts  stalked,  often  peltate,  bearing  on  the  stalk  and  on  their  inner  face 
3-3  generally  tetrandrous  flowers  with  small  perianths  of  membranous, 
often  unequal  scales.  Anthers  2 -celled,  cells  often  distinct  Female 
flowers :  2  or  3  in  the  axils  of  (generally)  3,  more  or  less  connate  bracts ; 
perianth  none.  Ovary  free,  compressed,  2-celled,  1  pendulous  ovule  in 
each  celL  Fruit  a  small  1-seeded  nut.  Seeds  without  albumen ;  cotyle- 
dons flaty  radicle  superior.  The  cotyledons  of  the  germinating  embryo 
aie  raised  above  the  ground. 

Antiier-celLs  distinct ;  scales  of  female  catkin  decidnous  ...        1.  Bbtula. 
Anther-cells  more  or  less  connate  ;  scales  of  female  catkin  persistent, 

enlarged  and  woody  la  fruit 2.  Alnus. 

1.  BETULA,  Toumefori 

Deciduous  trees  with  serrate  leaves,  resinous  dots  beneath.  Anthers 
8-12  inserted  on  the  inside  or  stalk  of  the  bract,  more  or  less  distinctly 
arranged  in  tetrandrous  flowers,  each  anther  opposite  to  a  membranous 
scale ;  aather^ceUs  distinct.  Femsle  flowers,  3  in  the  axil  of  each  bract. 
Bracts  of  catkin  deciduous  in  fruit,  generally  membranous.  Fruit  with  a 
membranous  wing  on  2  sides. 

Female  catkins  single ;  bracts  in  fruit  indnrated,  deeply  S-lobed, 

broader  than  mnm  ;  wings  nartower  than  froit        .        .        1.  ^.  BhqjpaUra, 

Female  catkins  fascicmate  ;  bracts  in  fruit  membranous,  linear- 
oblong,  with  2  small  teeth  or  lobes  at  the  base,  narrower  than 
wings  ;  wings  mnch  broader  than  fruit  .        .  %  B,  acumifuUa. 

1.  B.  Bhcjpattra,*  Wall. — Syn.  B.  Jacquemontii,  SpacL  ;  Jacq.  Voy. 

*  I  retain  Wallich's  name  Bhcjpattra  (PL  As.  Bar.  iL  7,'1881),  which  is  adopted  hj 
Lfindley,  Bot.  Reg.,  and  Kegel  (Monop^phia  Betnlacearam,  1861,  and  DO.  Prodr.  zti. 
ii.  177),  though  it  seems  certain  that  Don's  B.  viilia  (Prodr.  Fl.  Nep.  68, 1825)  was  in- 
tended for  this  tree.   JBut  Don's  description,  "  foliis  oyatis  acominatis  inceqnaliter  ser- 


458  LXX.  BETULAGEiS.  [Bduk. 

Bot.  i.  158.  Sans.  Bhurja.  Vem.  Burjy  bhuj,  huarzal^  phtarZj  Pb.  Hima- 
laya ;  Shdgy  ahak,  pad,  pliatak,  talgM,  Ladak,  Lahooly  Pit!,  Kunawar ; 
Bhujpattra,  N.W.P. 

A  moderate-sized  tree,  shrabby  near  its  tipper  limit ;  extremities,  peti- 
oles and  leaf-buds  pubescent,  the  bark  exfoliating  in  thin  broad  horiAmtal 
belts.  Leaves  ovate,  acuminate,  unequally  serrate^  hairy  along  midrib, 
pubescent  when  young  with  scattered  hairs ;  blade  2-3  in.,  petiole  \  in. 
long;  main  lateral  nerves  8-12  pair,  prominent  beneath,  impressed  on 
the  upper  side ;  the  under  side  generally  with  resinous  dots.  Bracts  of 
male  flowers  s1»lked,  the  stalk  bearing  numerous  glabrous  scales,  ciliate 
at  the  edge,  the  lower  membranous,  transparent,  the  upper  coloured. 
Anther-cells  distinct,  glabrous,  with  a  tuft  of  few  hairs  at  the  tip.  Bract 
of  female  flowers  pubescent,  deeply  3-lobed,  hardened  in  fruit,  broader 
than  the  winged  &uit-]  lobes  linear-oblong.  Wings  narrower  than  greatesi 
breadth  of  nut. 

Higher  ranges  of  the  Himalaya,  extending  far  into  the  inner  arid  tract,  in  the 
Panjab  not  under  7000,  in  Sikkim  and  ^utan  not  under  9500  ft,  ascendnig 
commonly  to  11,000,  and  often  to  12,000  fL,  in  Zcmskar,  Tibet,  and  inner  Sik> 
kirn  to  14,000  ft.  Chur  at  12,150  ft.  Afghanistan.  Higjher  mountains  of  Japan. 
Qiegarious,  forming  pure  forests,  often  at  the  upper  limit  of  arborescent  ve^^- 
tion,  generally  rising  500  ft  above  the  upper  limit  of  Abies  Webbiana;  seems  to 
prefer  north  and  west  aspects.  The  leaves  are  shed  in  Oct,  and  the  new  foliage 
comes  out  in  April  and  May.  Attains  50-60  ft. ;  trunk  erect,  somewhat  crooked, 
6-7  and  at  times  10-12  ft  guih ;  branches  erect,  twigs  drooping,  foiminc  a  hand- 
some broad-oval  crown  with  li^ht  foliage.  Bark  smooth,  wrmkled,  reddish-  or 
purplish-brown,  with  whitish  Imear  or  oblong  stripes  (lentioels)  and  finepanUeL 
lines,  the  outer  bark  consisting  of  numerous  distinct  paper-like  layers,  eifoliat- 
ing  in  broad  horizoutal  rolls  or  belts.  Wood  white,  straight-grained,  not  hard, 
but  tough  to  cut  Weight  35.5  lb.  per  cub.  ft.  (Wall.)  In  the  arid  inner  Hima- 
laya, where  timber  is  scarce,  it  is  used  extensively  for  building,  and  other  pur- 
poses. It  is  elastic,  and  has  been  recommended  for  turning.  The  bark  is  the 
most  valuable  part  of  this  tree ;  it  is  used  as  paper  for  writing  and  packing,  for 
umbrella-covers,  and  to  line  the  inside  of  the  hooka-tube.  Hindoos  use  it  in 
various  religious  ceremonies.  It  is  called  Toz,  bhqf  pattar,  in  Kashmir,  dratmi 
on  the  Chenab,  and  bharangi  in  Eamaon,  and  is  largely  exported  to  the  pUdns. 
In  Kashmir  and  Kimawar  it  is  often  placed  under  the  flat  earth  roofs,  and  is 
said  to  be  very  lasting.  Twig  bridges  are  made  of  the  branches  of  this  Birch, 
and  th^  trees  are  often  loppea  for  feeder. 

2.  B.  acuminata,*  Wall.— Tab.  LVI— PL  As.  Ear.  t.  109.— Syn.  B. 

cylindrostachys,  Wall.;  DC.  Prodr.  xvi.  ii.  179.  Vem.  Fitya  vdish,  ekambar 
may  a,  Pb. ;  Bhujpattra,  hdur,  ahdvly  N.W.P.  j  Shakskiny  Tibet;  UiU, 
Nepal. 

ratis  utrinque  ramulisque  villosis  basi  rotnndatis  subtas  canescentibuB^"  hardly  applis 
to  this  species,  and  certainly  does  not  give  its  distingoishing  characters,  ifon  adda» 
on  WaUich*B  authority,  that  the  epidermis  is  used  under  the  name  of  Bhog  Pattrak; 
but  this  proves  nothing,  for  both  species  of  Birch  are  called  BMtj  patira  in  the  K.  W. 
Himalaya. 

«  I  retain  this  name,  which  is  supported  by  Wallich's  plate  and  description.  Don's 
B.  alnaides,^  which  he  describes  as  moicous,  and  nitida,  are  probably  synbnymst  hot 
Don's  descriptions  are  insufficient  to  identify  them.  B.  niiicM,  Dfm^  is  retuned  as  a 
distinct  but  doubtful  species  in  De  Candolle*s  Prodromns. 
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A  modeiate-sized  tree,  the  cnirent  year's  branchlets  pubescent ;  root- 
sackers  and  Inzuiiant  shoots  soft-tomentose.  Leaves  ovate  or  ovate-lanceo- 
latOy  acuminate,  unequally  serrate^  teeth  cuspidate,  often  aiistate,  moie  or 
less  pubescent,  sometimes  soft-tomentose  beneath  when  young,  glabrous  and 
often  shining  when  full-grown,  with  scattered  hairs  on  the  under  side  along 
midrib,  nuinerous  brown  red  or  black  resinous  dots  on  the  under  side ; 
blade  3-6  in.,  petiole  \  in.  long;  main  lateral  nerves  8-12  pair.  Catkins 
fasciculate,  short-pedunculate,  3-4  in.  long,  slender  while  in  flower,  \  in. 
diam.  while  in  fruit.  Bracts  of  male  catkin  subsessile,  with  3  tetrandrous 
flowers  on  the  midrib ;  perianth  of  4  hairy  linear  leaves ;  anthers  hairy,  cells 
distinct.  Bracts  of  female  catkin  lanceolate  at  the  base,  with  2  obtuse  or 
acute  teeth  or  short  lobes,  as  well  as  ovaries  and  styles  hairy  with  long 
hairs.  Wings  much  broader  than  fruity  and  broader  than  the  membran- 
ous bract  of  the  fruit. 

Himalaya,  generally  in  the  outer  ranges,  extending  west  to  the  Sutlej  basin, 
commonly  between  6000  and  10,000  ft.  Easia  hiUB  3000-5000  ft  In  shady 
mixed  forests,  in  valleys  near  streams,  mostly  singly,  not  gregarious.  Fl.  Nov., 
Dec. ;  fr.  April,  May.  Attains  60-60  ft,  trunk  short,  6  ft  girth  and  more, 
brandilets  somewhat  drooping.  Wood  whitish,  there  is  some  doubt  regarding 
its  qualities  :  WaUich,  PL  As.  Bar.  ii.  p.  7»  states  that  it  is  hard  and  greatly 
esteemed  by  the  inhabitants  of  Nepal,  and  is  employed  for  all  purposes  where 
strength  and  durability  are  required.  Tlie  bark  pecds  off  in  mick  roUs,  the 
lenticels  are  shorter  than  in  B,  Bhojpattra,  elliptic  or  elliptic-oblong.. 

Betula  alba,  Idnn. ;  Hook.  Stud.  FL  346 — Birch;  Birke,  Qerman  ;  Bouleau, 
French — ^the  most  important  of  the  numerous  species  and  varieties  of  this  genus 
in  EnrojMS,  has  long-petioled  rhomboid  or  ovate  leaves,  solitary  female  ca&ins, 
the  fruiting  bracts  with  a  cuneate  base  and  a  broad  3-lobed  apex,  wings  twice  or 
nearly  thnce  the  breadth  of  fruit  The  wood  is  yellowish-  or  reddish-white, 
with  numerous  fine  medullary  rays,  and  numerous  fine,  uniformly  distributed 
pores.  No  heartwood.  Weight  32-48  lb.  Excellent  fueL  Used  for  carving, 
tumiture,  and  agricultural  implements ;  in  the  Highlands  of  Scotland,  and  m 
North  S<»ndinavia  also,  for  building  and  a  variety  of  other  purposes.  The 
bark  is  used  oh  roofs  under  a  layer  of  earth  like  the  Himalayan  !Birch,  and  is 
asSd  to  be  imperishable.  Baskets,  boxes,  mats,  and  cordage  are  made  of  it 
in  Lapland. 

JS.  pavyraceOf  Willd.,  the  Fa]^  or  Canoe  Birch,  is  a  most  useful  large  tree 
in  Ganaoa  and  the  Northern  United  States.  The  bark  splits  into  fine  paper-like 
layers,  is  used  as  paper,  for  thatching,  and  ornaments  are  made  of  it.  But  its 
principal  use  is  to  make  the  light  portable  canoes  used  on  the  lakes  and  rivers 
of  Canada.  In  spring  the  bark  is  detached  for  this  nurpose  in  plates  10-12  ft 
long  and  33  in.  broad,  which  are  stitched  together  with  fiorous  roots  of  the  white 
Spruce  (Abie$  oUhx^  Michaux).  Begel  classes  this  Birch  as  a  sub-species  under 
B.dUKU 

2.  ALNITS,  Toumef. 

Deciduous,  rarely  evergreen  trees,  with  dentate,  sometimes  entire  leaves. 
Male  fL :  either  tetrandrous,  with  4-lobed  perianth,  or  6-12  anthers  inserted 
on  the  stalk  of  the  bract,  in- the  axils  of  membranous  scales ;  anther-ceUs 
i^nnate,  rarely  distinct     Female  fl. :  2  in  the  axil  of  each  bract;  bracts 
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indoiated,  woody,  persistent  in  frait,  coyered  befoie  maturity  by  a  waxy 
or  resinous  sabstsmce.  Nuts  with  a  membranous  or  coriaceous  wag,  or 
unwinged. 

Bianchlets  glabrous ;  fruit  catkins  nnmerons  in  large  erect  pani- 
cles     1.  ^  mpaieuu. 

Branchlets  pubescent ;  fruit  catkins  8-5  in  short  erect  racemes  .    2.  A.  Mda. 

1.  A.  nepalensia,  D.  Don;  Wall.  PL  As.  Bar.  t  131.— Yein.  Kdd, 
koe,  Pb. ;  Vdis,  udtah^  wusta^  N.W.P. ;  Boshi  swa^  NepaL 

A  moderate-sized  tree ;  branchlets  glabrous.  Leaves  coriaceous,  glabtous, 
with  tufts  of  hairs  in  the  axils  of  lateral  nerves,  elliptic,  acute^  entire  or 
indistinctly  denticulate,  blade  4-6,  petiole  |  in.  long ;  main  lateral  nerres 
14-18  pair.  Flowers  appearing  after  the  leaves.  Catkins  paniculate  or 
racemose.  Male  catkins  subsessile,  slender,  4-10  in.  long,  numeroiijs, 
in  large  terminal  pedunculate  drooping  panicles ;  each  bract  with  6-13 
anthers  on  short  filaments,  more  or  less  distinctly  separated  by  ciliite 
scales  into  several  2-4-androus  flowers;  anther-cells  connate,  remalfi 
catkins  \  in.  long,  pendulous  in  flower ;  perianth-leaves  and  stamens 
10-12,  in  lateral  racemes  or  racemose  panicles.  Fruit  catkins  ovoid  or 
subcylindric,  shortr-pedicellate,  ^1  in.  long,  in  erect  lateral  panicles. 
Wings  of  fruit  membranous,  narrow,  often  broader  at  the  top,  somewhat 
irregular. 

Himalaya,  extending  west  to  the  Ravi,  between  3000  and  9000  ft.  KsEoa 
hiUs.  Muced  forests,  often  in  ravines,  or  fringing  the  banks  of  streams,  fl* 
Oct.-Dec. ;  the  fruit  ripens  in  winter,  and  remains  long  on  the  tree.  ^  Attains 
60-60  ft.,  with  an  erect,  straight  trunk  and  a  shady  crown.    Bark  thick,  com* 


2.  A.  nitida,  EndL—Tab.  LVII.~yem.  (?tra,  ASg. ;  Shrol,  M 
sarcHiy  sawdli,  rikunray  cJidmb^  ckadpy  ckdpu,  tsapu^  pvah^  kunaOf  ku/^daAt 
niu,  Pb.  Himalaya ;  Bajdn,  rajdin^  Pb.  plains. 

A  large  tree ;  current  yearns  petioles  and  branches  pubescent  Leaves 
subcoriaceous,  glabrous,  with  tufts  of  hairs  in  the  axils  of  lateral  nenres 
beneath,  ovate,  acuminate,  more  or  less  distinctly  dentate ;  blade  4-6, 
petiole  1-1 1  in.  long;  main  lateral  nerves  8-12  pair.  Flowers  appearing 
after  the  leaves;  catkins  racemose.  Male  catkins  short -pediceOat6) 
drooping,  2  in.  long,  4-6  in  terminal  erect  bracteate,  and  at  the  base  often 
leaf-bearing  racemes.  Anthers  sessile,  densely  crowded,  so  thai  the 
arrangement  into  distinct  flowers  cannot  be  traced ;  antbeir-cells  neadj 
distinct.  Fruit  catkins  ovoid  or  cylindric,  on  short  stalks,  f-1^  in.  loqgt 
3-5  in  erect  lateral  racemes.    Fruit  with  a  narrow  coriaceous  edge. 

Common  in  the  Panjab  Himalaya,  ascending  to  9000  ft,  and  not  nnoominon 
along  the  banks  of  the  main  rivers  some  distance  into  the  plains.  On  the  Satkji 
its  upper  limit  is  Spui  on  the  right,  and  Namgia  on  the  left  bank.    Fkbor  aw 
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Tonse  riven.  Qeneially  frinffeB  the  banks  of  mountain-Btreams  and  riven.  FL 
Sept-Oct  Attains  80-90,  ana  at  times  100  ft,  with  a  straight  tall  clear  tronk, 
generally  6-8,  often  12;  and  at  times  16  fL  ^irth.  The  lan^est  trees  are  seen  in 
the  basins  of  the  Jhelam  and  Chenab.  Bark  brown,  rou^h  with  dark  furrows. 
The  wood  is  whitish,  used  for  bedsteads ;  the  hooked  sticKs  of  rope  bridges  are 
made  of  it  The  twigs  are  tough,  and  are  used  for  tpng  loads  and  in  the  con- 
stmction  of  twig  briogea    The  bark  is  used  for  dyemg  and  tanning. 

A.  ofientalisj  T)^:  ;  DC.  Prodr.  xvi.  u.  185,  somewmtt  resembles  this  species, 
but  diffen  by  lai^e  short  ovoid  or  subglobose  fruit  catkins^  fruit  without  wing 
or  edge.    Syria,  ^banon,  Cyprus,  Cilicia. 

The  two  sp.  of  this  genus  which  are  important  for  the  forester  in  Europe  are  : 
1.  A.  glvtinota,  Linn. ;  Hook.  Stud.  Fl.  346;  Alder;  Sckwarzerkj  German; 
AtmegluUneuXjFreDch ;  Ontanonero,  It,  with  glabrous  glutinous  leaves.  Europe, 
North  Africa,  CSlicia,  Asia  Minor.  Important  as  coppice-wood  in  deep  marshes. 
Wood  soft,  white  when  fresh  cut,  turmnff,  on  exposure  to  the  air,  into  orange- 
red,  x>ale  red  when  seasoned,  the  wood  of  Knotty  trees  often  beautifully  mottled. 
No  heartwood.  Wei£;ht  26-40  lb.  Used  for  carving ;  herring-barrels  are  made 
of  it  Lasts  well  xmder  water.  2.  A.  incana,  WiUd. ;  Weisserle,  Germ. ;  Aune 
hlanCy  Fr. ;  with  pubescent  leaves.  North-East  Europe,  and  mountains  of 
Cen^sl  Europe,  descending  to  the  plains  along  the  main  rivers,  and  often  cul- 
tivated. Caucasus,  Siberia,  AmurLEmd.  Throws  up  abundantly  root-sucken. 
Both  have  distinctly  tetrandrous  flowers,  4  on  the  stalk  of  each  scale,  witi^  4- 
lobed  perianth,  fruit  with  a  narrow  coriaceous  edge. 

Ordeb  LXXL   SAUCHTEJE. 

Decidaous,  fast-growing  but  not  long-lived  trees  or  shrubs,  with  scaly 
buds.  Wood  soft,  light,  even-grained.  Leaves  alternate,  simple,  stipu- 
late. Flowen  dioicous  in  lateral  catkins,  which  are  similar  in  both 
sexes,  with  spiraUy-ananged  scales,  each  bearing  one  flower  in  its  -axil. 
A  glandular  cup-shaped  or  irregularly-formed  disc,  in  the  male  fl.  with 
two  or  more,  generally  free  stamens ;  in  the  female  fl.  with  a  1-celled 
ovary,  consisting  of  2-4,  generally  2,  connate  carpels  which  terminate  in 
as  many  short  styles  as  there  are  carpels,  numerous  ovules  on  parietal 
placentas  adnate  to  the  median  line  of  the  valves.  Fruit  a  l-celled  2-4-, 
generally  2-valved  capsule  dehiscing  from  the  apex,  the  valves  spreading 
or  rolling  back.  Seeds  numerous,  minute,  with  a  mass  of  long  silky 
hairs  on  the  funicle,  which  enclose  the  seed;  albumen  none;  embryo  * 
straight ;  radicle  inferior.     Fruit  catkins  not  persistent 

Leaves  short-petiolate ;  scales  entire ;  stamens  2-12,  generally  2, 

long  ezserted ;  capsule  2-valved 1.  Salix. 

Leaves  long-petiolate ;  scales  cut  or  jagged ;  stamens  4-80 ;  cap- 
sule 2-4-valved 2.  Populvs. 

1.  SALIX,  Tonmef 

Leaves  lanceolate  ovate  or  elliptic,  petioles  short,  generally  less  than 
one-fourth  the  length  of  leaf.  Stipules  deciduous,  lai^r  and  more  per- 
sistent on  shoots  and  root-suckers.     Scales  of  catkins  deciduous  or  more  or 
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less  pendstenty  lanceolate  lotondate  or  obovate,  entire.  Disc  of  2 
glands  or  nearly  annular.  Stamens  2-12,  generally  2,  long,  protroding 
^m  the  scales,  filaments  filiform,  free  or  more  or  less  connate.  St^as 
2,  often  bifid  or  lobed,  at  the  end  of  a  short  or  elongated  filiform,  some- 
times bifid  style.  Capsule  2-yalyed,  the  valves  generally  rolling  back, 
placentas  near  the  base  of  the  valves. 

In  the  following  enmneiation,  a  selection  has  been  made  of  the  more  import- 
ant willows  of  N.  W.  India,  and  notes  have  been  added  leguding  those  European 
willows  which  are  most  nearly  related  to  them.  The  study  of  this  geniu  Ib 
difficult,  on  account  of  the  numerous  hybrids  and  cross-breeds  between  the  dif- 
ferent species.  The  arborescent  willows  are  most  useful  trees,  and  ment  gieat 
attention  on  the  part  of  foresters  in  India. 

Willows  are  invaluable  to  protect  and  fix  the  banks  of  rivers,  and  extenaiTe 
plantations  for  that  purpose  may  be  seen  all  along  the  banks  of  the  Bhine  and 
other  large  European  rivers.  As  coppice- woods  with  short  rotation  they  are 
grown  in  Osier-beds,  and  cut  annually  (for  basket-work),  or  when  3-4  yean 
old,  for  hoops  and  other  larger  materiaL  Along  roads,  brooks,  and  on  meadoirs 
they  are  often  grown  as  pollards.  The  wood  is  us^  for  carving  and  many 
other  purposes.  The  inner  bark  is  tough  and  fibrous,  fishing  nets  and  linea  aie 
made  of  it  in  North  America. 

Stamens  8  or  more,  free. 
Leaves  lanceolate,  aermlate  ;  capaulea  ovoid,  long -pedicel- 
late      1.  S.  tetrtupenM. 

Leaves  linear-lanceolate,  entire ;  capsules  ovoid-lancedlate, 

i^ort-pedicellate 2.  S,  aomophjfUa. 

Stamens  2,  free. 

Flowers  with  or  after  the  leaves;  catkins  on  leaf-bearing 
pedonclea. 
A  tree  with  generally  drooping  branches ;  leaves  linear- 

lajiceolate,  glabrous ;  s^le  short       .  .        .    3.  S,  bab^lomon. 

A  tree  with  spreAdinff  branches ;  leaves  lanceolate,  silky 

beneath ;  style  snort 4.  8.  alba, 

A  large  ahrab  or  small  tree ;  leaves  elliptic  or  obovate- 


oblong,  glabrous,  elaacous  beneath  ;  style  short  Ck  S,  degatu, 

nail  shrab;  leaves  broad-elHptic,  green  on  both  sides, 

paler  beneath ;  style  lon^j  filiform     .        .  ,    6,  S.  hasiata. 


Flowers  before  the  leaves  ;  catkms  sessile  or  snbsessile. 
Stigma  sessile  or  snbsessile. 

Leaves  elliptic  or  obovate,  meose,  erenate  .    7.  iSL  Oaprea. 

Leaves  lanceolate  or  ovate-lanceolate,  not  rogose, 

entire S.  8.  Wallkhiam. 

Style  long,  slender. 

Leaves  lanceolate,  glabrous,  serrate,  glaucous  beneath ; 

capsule  glabrous 9.  jS.  dapknoiiUi. 

Leaves  linear  -  lanceolate,  white-tomentoee  beneath  ; 

maigin  revolute  ;  capsule  grey-tomentose  .        .  lOi  iSL  maumii», 
Stamena  2,  connate  to  the  apex  or  nearly  so. 
Leaves  linear^lanceolate ;  scales  dark-coloured  at  top,  with 

long  silky  hairs  11.  &  pfemmkuiffa. 

Leaves  narrow-linear  ;  scales  yellow,  glabrous     .        .        ,  12.  S,  a$tgiistifotia. 

1.  S.  tetragperma,  Roxb.— Tab.  LVni.— Cor.  PL  t  97;  Eoxb  FL 
Ind.  iii.  753  ;  Wight  Ic.  t.  1954  ;  Andersson  in  DC.  Prodr.  xvL  iL  192; 
Bedd.  Fl.  Sylv.  t.  302.— Syn.  8.  ichnostachya,  Dndl.;  Wight  Ic  1. 1953. 
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Vem.  Bed^  hety  bent,  haUhi,  Hindi ;  Zat^a,  hains^  bJiaituh,  N.W.  India. 
Local  n. :  Badha,  Pb.  plains ;  Bis,  ikah,  beis,  bitea,  bm,  bidUy  kschme,  bah- 
shel^  magaher,  safedaty  Pb.  Himalaya  \  Ttr,  Kaflhrnir ;  JBilsa,  Oudh ;  Fani 
jamdy  Bengal ;  WaUunjy  bacha^  Bombay ;  Mamakha,  Buim.  Bed  is  the 
Pecsian  name  for  willow ;  no  &mscrit  name  is  known. 

A  small  or  modexate-sized  tree,  extremities  with  long  silky  hairs.  Leaves 
lanceolate,  rarely  ovate-lanceolate,  4-6  in.  long,  serralate  with  minute  ser- 
latnies,  glaucous  beneath,  glal>rons  when  full-grown,  or  with  a  few  soft 
adpressed  hairs,  often  long  persistent  and  subcoriaceous ;  main  lateral 
nervee  numerous,  prominent.  Flowers  after  the  leaves,  catkins  on  leafy 
peduncles;  scales  pde,  those  of  the  female  catkins  deciduous.  Male  catkins 
sweet-scented,  lax,  drooping,  2-3,  sometimes  4  in.  long,  rachis,  scales  and 
baae  of  filaments  hairy ;  fl.  5-10-androus;  stamens  free,  anthers  minute, 
elliptic.  Fruit  catkins  lax ;  capsules  2  lines  long,  on  slender  pedicels 
half  the  length  of  capsule  or  longer,  often  in  groups  or  half  whorls  of  3-4, 
glabrous  or  hairy,  mostly  rugose  when  ripe,  ovoid,  base  often  subglobose, 
nanowed  into  a  short  style  with  2  spreading,  generally  entire  stigmas ; 
gland  semicircular,  many  times  shorter  than  pedicd,  seeds  4-6.  Andersson 
describes  the  capsules  as  "glaberrimaa."  Wight  (iehnoetachya)  and  Bed- 
dome  figure  them  as  pubescent,  and  I  have  found  them  hairy  in  several 
cases.  Boxburgh  describes  them  as  4-seeded,  whence  the  name,  which 
Andersson  retains  on  account  of  the  arrangement  of  the  capsules  ('*  capsuled 
subquatematim  collectse ''). 

Common  on  river-banks  and  in  moist  places  nearly  throughout  India ;  in 
Sindh  and  the  plains  of  the  Panjab  only  planted,  except  near  the  banks  of  the 
Chenab,  and  other  Himalayan  rivers.  Sub-Himalayan  tract  and  outer  ranges  of 
the  Himalaya,  west  to  the  Indus,  ascending  to  6000,  and  at  times  to  7000  ft. 
Ascends  to  70OO  ft.  on  the  mountains  of  South  India.  Java.  Often  gr^^ous. 
R  Thompson  mentions  a  forest  of  great  extent  in  the  swamps  of  Dharmapur 
in  Baraich.  Cultivated  in  AfghaniatAn.  In  North  India  the  leaves  are  shed  in 
Dec  and  Jan.^  the  new  foliage  appearing  Feb.-March.  In  Burma  I  have  seen 
it  leafless  durmg  the  rains.  It  flowers  in  autumn  and  the  cold  season,  but  also 
in  March  and  ApriL  The  seeds  in  this  as  in  the  other  willows  ripen  soon  after 
flowering.  Attams  30-40  ft.,  with  a  straight  trunk,  hollow  when  old.  5-6  ft., 
and  not  rarelv  10  ft,  in  girth.  Bark  \  in.  thick,  grey  brown  or  blackisn,  rough 
with  broad  shallow,  irregular  vertical  furrows,  and  irregolarly-shaped  plates 
between  the  furrows.  Wnere  the  tree  grows  near  water,  particularly  if  subject 
to  inundation,  the  lower  part  of  the  stem  gets  covered,  often  2-3  ft  high,  with 
numerous  small  rootlets. 

Sapwood  Ifl^e,  whitish,  heartwood  distinct,  of  dark -brown  colour  (H. 
Thompson).  The  Burma  wood  weighs  37  lb.  (D.B.  List  of  1862).  Not  much 
used.  The  charcoal  has  been  used  in  the  manufacture  of  gunpowder.  Baskets 
are  made  of  the  twigs,  and  the  leaves  are  given  as  cattle-^der,  the  tree  being 
often  lopped  for  that  purpose.  According  to  Dalzell  (Bomhay  FL  Suppl.  82), 
the  bark  is  used  as  a  febrifage ;  it  is,  however,  believed  not  to  contain  any  salicine 
(Pharm.  Ind.  213). 

S*  pyrina,  WalL  ;  DC.  Prodr.  xvL  ii.  193,  from  Nepal,  is  very  similar,  only 
more  nairy,  and  the  capsules  more  elongated. 

2.  8.  aemophylla^  Boiss. ;  DC.  Prodr.  195. — Vem.  Bed^  Afg. ;  Bada^ 
Insu,  Pb.  Himalaya. 
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A  moderate-sized  glabions  tree ;  branchlets  often  pendalons.  Leaves 
linear-lanceolate,  entire,  wholly  glabrous,  pale  or  glaucous  beneath,  24  iiL 
long.  Flowers  after  the  leaves,  catkins  on  leaf-bearing  peduncles ;  scales 
pale,  with  long  silky  hairs,  those  of  female  catkins  deciduous ;  male  catkins 
compact,  cylindric,  erect  or  slightly  nodding,  1-2  in.  long,  scales  and  bsse 
of  filaments  with  long  silky  hairs ;  stamens  4-6 ;  anthers  short,  elliptic,  or 
nearly  circular.  Female  catkins  nodding,  1  in.  long,  capsules  on  short 
pedicels,  oyoid-conical,  glabrous,  style  short,  with  2  spreading  entiie 
stigmas. 

Afghanistan,  Sindh,  N.W.  Himalaya  (Indus  to  Bias),  and  near  Delhi  Often 
cultivated.  Persia  and  Syria.  FL  Feb.,  March.  A  handsome  tree  with  a 
straight  trunk  6-7  ft.  girth,  often  much  larger,  branches  lax,  forming  a  loonded 
crown,  the  branchlets  often  pendulous.  About  Quetta  the  tree  is  much  lopped 
for  cattle-fodder. 

Andersson  refers  to  this  ^S^  ^laucophvUa  and  deaJhcUOy  two  species  previously 
established  by  him  upon  specunens  collected  in  NorlJi-West  India  by  Jaoqne- 
niont.  Some  specimens,  however,  which  evidently  belong  to  this  spedes,  in  Hert). 
Kew.'were  referred  by  him  to  S.  octandra,  Sieber,  which  is  identified  with  S. 
Safsaf  in  his  Monographia  SaUeum,  1863,  p.  10,  and  in  the  Prodromus,  p.  196. 
Aitchison  (Oat  140)  calls  the  tree  S.  oetandra,  Del,  and  Stewart  refened  it  to 
JS.  Safsafj  Forsk.  This,  however,  is  a  different  tree,  with  serrulate  leaveS)  8- 
androus  nowers  and  suhglobose  capsules  on  long  slender  pedicels,  common  in 
Nubia,  Abyssinia,  and  £!^ypt  Qeographically,  and  as  r^aids  cnaracten,  8. 
acmophyUa  appears  to  be  intermediate  between  S,  tetrasperma  and  Saftaf. 

There  is  another  willow  in  Afghanistan,  apparently  intennediate  between  B. 
Safsaf  and  S,  acmcpkylla,  with  serrulate  leaves,  wholly  glabrous,  glauconB  be- 
neath, lateral  nerves  numerous,  distinct,  small  erect  male  catkins,  stamens  3^ 
and  large  ovoid  capsules  on  long  slender  pedicels.  A  low  shrub  with  long  led 
branches,  in  river-beds  near  Topchi,  with  Berberi$^  Tamarix,  Rosc^  Etppophai, 
in  other  places  a  middle-sized  tree  with  pendulous  branches  (Qriffith). 

S.  OBffyptiacOy  L.,  is,  according  to  Andersson  in  DO.  Prodr.  196>  an  uncertain 
spedes.  Dalzell  (Suppl.  to  Bombay  FL  81)  quotes  it  as  growing  on  the  road  firom 
Poona  to  Kandalla,  and  describes  it  with  very  narrow,  almost  linear  lea?e8» 
branches  not  drooping,  and  the  flowers  like  those  of  S»  tetrasptrmcu 

S,  triandra,  L. ;  Hook.  Stud.  FL  336 — Syn.  S,  amygdaltnaj  L. ;  BeichenK 
Ic.  Fl.  Oerm.  t.  604,  is  a  large  glabrous  shrub,  or  moderate-sized  tree.  Leaves 
whoUy  glabrous,  oblong-lanceolate,  serrate,  with  glandular  teeth,  stipules  semi- 
cordate,  flowers  with  the  leaves ;  catkins  on  leaf-bearing  peduncles.  Male  ca^ 
kins  slender,  slightly  drooping ;  the  flowers  triandrous,  lax ;  disc  of  2  glands. 
Oapsules  glabrous,  pedicellate,  stigma  subsessile.  Oommon  in  Osier-beds,  yields 
excellent  material  for  basket-work.  Bark  of  old  trees  exfoliating  in  thin  flakes 
Throughout  Europe,  north  to  Lapland.    Caucasus  and  Siberia. 

aS'.  pentandra,  L. ;  Hook  Stud.  Fl.  336 ;  Reichenb.  Jc  Fl.  Germ,  t  612,  is  a 
glabrous  shrub  or  large  tree.  Leaves  wholly  glabrous,  viscid  when  young, 
shining,  subcoriaceous  when  full-nrown,  elliptic  or  elliptic-lanceolate,  obtoflely 
dentate  ;  teeth  often  glandular.  Flowers  aner  the  leaves,  catkins  on  long  leaf- 
bearing  peduncles.  Male  catkins  conipact,  cylindric,  drooping  the  flowen  4-lS- 
generally  5-androus,  close  together.  Capsules  glabrous,  pedicddate ;  stigma  sal>* 
sessile.  Disc  of  2  glands  in  both  male  and  feimde  flowers.  Throughout  Eoropi 
(north  to  Lapland),  North  Asia. 

The  bark  of  the  two  last-named,  as  well  as  that  of  several  other  species— f-^-s 
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S.  dapknoides  BXid  purpurea — is  bitter,  and  contarns  a  crystalline  principle  called 
Salicine,  which  has  been  used  in  Europe,  with  doubtful  success,  as  an  antiperi- 
odic  and  tonic.  The  bark  of  some  kinas  contains  as  much  as  ^4  per  cent  of  this 
substance. 

3.  S.  babylonica,  Linn.— Tab.  LIX.— DC.  Prodr.  xvi.  ii.  212.— Syn. 
8.  pendula,  Moench ;  C.  Koch,  Dendrologie,  ii.  507.  Weeping  WiUoic. 
Vern.  Btsa,  bada,  bed,  kafira,  majnun,  Pb. ;  Giury  Kashmir. 

A  large  tree  with  drooping  branches,  glabrons  shining  branchlets,  and 
thin  cylindric  acute  buds.  Leaves  glabrous,  pale  or  glaucous  beneath, 
petiole  sometimes  haiiy  and  the  yoolgest  le^y^occasionaUy  T^ith  a  few 
adpressed  hairs,  linear-lanceolate,  3-6  in.  long,  generally  not  more  than 
^  in.  wide,  finely  serrulate,  midrib  whitish,  prominent,  lateral  nerves 
numerous  but  not  conspicuous ;  stipules  fieJcate,  serrate.  Flowers  appear- 
iiig  with  the  leaves ;  catkins  on  peduncles  with  a  few  small  leaves.  Male 
catkins  short,  cylindric,  slender,  curved,  ^1  in.  long,  of  a  straw-yellow 
colour ;  scales  Wceolate,  pale,  hairy  as  well  as  rachis ;  stamens  2  free, 
anthers  short,  elliptic.  Female  cabins  drooping,  1  in.  long ;  scales  lan- 
ceolate, pale ;  capsules  sessile,  conical,  glabrous  or  slightly  pubescent  at 
the  base ;  stigmas  2,  sessile. 

Cultivated  in  Afghanistan.  Commonly  planted  in  the  plains  of  North- West 
India,  westward  more  common ;  also  in  the  Himalaya  (to  9000  ft  on  the 
Jhelam),  Eamaon,  Nepal,  Sikkim  (to  7000  ft),  Bhutan  (to  8000  ft)  In  North 
India  the  male  tree  Ib  much  more  common  than  the  female  tree.  W  ild,  accord- 
ing to  Dr  Stewart,  in  places  on  the  eastern  flanks  of  the  Suliman  range,  and 
*' apparently  indigenous,'*  according  to  Aitchison  (Cat  140),  in  one  locality  near 
Husniarpur. 

Cultivated  in  South  and  Central  £iu^)pe  (Britain,  Denmark,  but  not  in 
Northern  Scandinavia  and  Russia),  and  in  most  subtropical  countries.  Pos- 
sibly wild  in  North  China,  Persia,  and  Kurdistan  (the  specimens  collected  by 
Kotschy  are  in  leaf  only).  Introduced  into  Europe,  the  female  tree  only, 
and  propa^ted  by  cuttings,  in  the  seventeenth  century,  possibly  earlier  ;  repre- 
sented by  Benvenuto  Cellini  on  a  basin  at  Florence,  executed  m  the  sixteenth 
centozjr-  (Extracts  from  Targioni-Tozetti,  historical  notes  on  l^e  introduction 
of  vanous  plants  into  Tuscan;^,  in  Joum.  Hort.  Soc.  of  London,  ix.  1855, 177.) 
Not  mentioned  by  classical  writers.  The  Oa/rdb  of  the  137th  Psalm,  which  lin- 
nfBOB  considered  the  Weeping  Willow,  and  called  S.  babylonica,  was,  as  pointed 
out  by  C.  Koch  1.  c  507,  probably  not  a  Willow,  but  Populus  euphraUca,  In 
the  Panjab  it  ia  leafless  during  the  cold  season,  and  the  new  foliage  appears  in 
Feb.,  March.  Fl.  Feb. -May.  Attains  50  ft  nith  a  straight  erect  truuK,  6-7  ft, 
at  times  10-12  ft.  girth,  branches  numerous  large  spreading,  forming  an  elegant 
oval  crown,  the  branchlets  always  drooping,  sometimes  nearly  reaching  the  ground 
exactly  as  the  Weeping  Willow  cultivated  in  Europe.  Bark  J-^  in.  thic^  grey, 
ydlowish-grey  or  brownish,  cleft  into  narrow  smooth  shining  plates  by  wide, 
shallow,  rough  furrows  and  short  straight  transverse  cracks.  Wood  close-  and 
even-grained,  takes  polish.  The  chief  use  of  the  tree  is  that  the  branches  are 
made  into  baskets,  wattles,  and  are  used  for  weirs  and  the  protection  of  canal- 
l>anks.  It  is  propagated  by  cuttings,  and  grows  rapidly  if  sufficiently  supplied 
ivith  water.     Dr  otewart  records  4-5  rings  per  in.  and  a  girth  of  4  ft.  as  the 

erage  of  6  trees,  10  years  planted  out 

Andersson  classes  S.  japonica,  Thnnb.  FL  Jap.  24,  with  longer  cylindrical 

2g 
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male  catkins  and  aharply-senate  leayes,  as  a  variety  of  S.  babyUmiea.  C. 
Koch  L  c  606,  keeps  it  oistinct,  and  states  that  the  branchletB  are  not  pendoloTis. 
Keempfer  describcfi  the  tree  with  hanging  branches.  The  Weening  Willow  of 
Europe  is  probably  nothing  but  the  penaulous  variety  of  a  Willow  with  eiect 
branches,  analogous  to  the  Weeping  Ash  or  the  pyramidal  Poplar,  Oak,  and 
Kikar,  and  having  constantly  been  propagated  from  cuttings  and  not  from  aeed, 
its  characters  have  not  varied.  Be^Eutunff  the  character  and  mode  ofgrowth  of 
the  original  wild  forms  of  this  species  fartner  inqidries  are  needed.  Tne  names 
of  S.  t^rcuperma  (Jaila)  and  of  babylonica  (m^fnim)  are  supposed  to  relate  to 
the  well-known  Persian  love-story,  the  subject  of  many  poems  (Stewart  Fb. 
PI.  208). 

4.  S.  Blhsk,  Linn. ;  Hook.  Stnd.  FL  337 ;  Keichenb.  Ic.  EI.  Germ,  i 
608. — Common  Willow.     Satde  hlanc^  Fr.  \  Weisse  Weide,  Geim. 

A  large  silky -pubescent  tree  with  grey  or  whitish  foliage.  Leaves 
white  beneatli  with  adpressed  silky  hairs,  narrow-lanceolate,  denticulate; 
stipules  lanceolate,  deciduous.  Flowers  after  the  leaves,  catkins  on  leaf- 
bearing  peduncles.  Male  catkins  compact,  cylindric,  drooping ;  stamens  2 
rarely  more,  scales  yellow  or  brown,  oblong,  ciliate.  Female  catkins  kx, 
scales  yellow,  ciliate.  Capsules  pubescent,  subsessile ;  style  short,  bifid, 
each  branch  bearing  a  bifid  stigma. 

Cultivated  in  Ladak,  Kashmir,  to  6000  ft  (Thomson  Western  Himalaya,  180). 
Western  Asia,  Siberia,  North  Africa.  Europe  (introduced  from  Asia,  according 
to  Andersson).  Fl.  ApnL  Attains  70-80  ft,  but  is  commonly  cultivated  in 
Europe  as  a  pollard  tree  along  streams  and  on  moist  meadows  or  pastures.  A 
variety  with  yellow  or  reddish  branchlets  (^vitellina)  is  common  in  Osier  beds. 
The  wood  of  this,  as  of  most  Willows,  is  white  near  the  circumference,  yellow  or 
brown  towards  the  centre,  the  meduUary  rays  are  fine  and  numerous,  the  pons 
are  very  numerous,  fine  and  uniformly  dis^buted.  The  annual  rings  are  dts- 
tinctly  marked  by  a  dark  line.    It  is  soft,  and  weighs  26-33  lb. 

5.  fragUiSy  L. ;  Hook.  Stud.  Fl.  336 ;  Reichenb.  Ic  FL  Gterm.  t  6(»-Tk 
Crack'  or  Redwood  Willow,  is  a  fast-growing  moderate-sized  bushy  tree^  extremi- 
ties silky-pubescent,  branchlets  divergent,  forming  nearly  a  right  angle  withtke 
branches,  and  easily  broken  off  at  the  junction  (whence  the  name).  LeaTes 
slabrous,  lanceolate  or  oblanceolate,  crenate  or  serrate.  Flowers  after  the 
leaves,  catkins  generally  lax,  on  leafy  peduncles,  scales  long,  ]^e-yeilow,  ob- 
long-lanceolate, obtuse  ciliate.  Male  catkins  cylindric,  drooping,  stamena  % 
free,  sometimes  3-4.  Capsules  glabrous,  short-peoicellate,  narrowed  into  a  short 
bifid  style,  each  branch  bearing  a  bifid  stigma.  Europe  (often  cultivated), 
Siberia,  Asia  Minor,  Aleppo,  Caucasus.  One  (male)  specimen  from  Lahool 
(Rev.  H.  Jeoechke).  Cultivated  in  Ladak  with  S,  alba  (Thomson  L  c  180). 
Wood  (in  Europe)  yellowish  red,  supposed  to  be  more  durable  than  tiiat  of 
other  Willows. 

S,  JRussdliana,  Sm.,  the  Bedford  Willow^  is  a  variety  of  JS,  fragUis;  by  aoBjc 
it  is  considered  a  hybrid  between  JS^Jrcufilis  and  alba, 

5.  S.  elegans,  WalL  ;  DC.  Prodr.  xvi.  ii  256.— Syn.  S.  Kumaonengu, 
Lindl.  a.  denticulaia,  And. ;  Reise  Prinz.  Wald.  t  89.  The  Mowing 
names,  given  in  Pb.  PI.  208,  partly  relate  to  this  species :  Beis,  biUih  Mi 
bida,  belt,  yir,  Chenab ;  Badd,  Ravi ;  Bdshal,  Sutiej. 
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A  shrab  or^small  tree,  branches  glabrous,  dark  bi^wn  or  black,  the 
CQirent  year's  branchlets,  petioles,  and  upper  side  of  midrib  often  pubes- 
cent with  short  hairs.  Leaves  elliptic-  or  obovate-oblong,  wholly  glabrous 
except  midrib  on  the  upper  side,  glaucous  beneath,  2  in.  long,  when  young 
membranous,  afterwards  hard,  subcoriaceous,  lateral  nerves  indistinct, 
nomerous,  joined  by  prominent  reticulate  veins.  Mowers  after  the  leaves ; 
catkins  slender,  on  pubescent  leaf-bearing  peduncles,  scales  yellow  or  dark 
brown*  Male  catkins  compact,  1|  in.  long;  stamens  2,  distinct,  anthers 
short-elliptic.  Female  catkins  3-5  in.  long,  drooping,  scales  minute,  slightly 
pnbescentj  capsules  glabrous  on  short  pedicels;  styles  short,  stigmas 
spreading. 

Oommon  in  the  North- West  Himalaya,  particularly  in  the  outer  ranges  from 
6000  to  10,000  ft.  Lahoul,Sdiling  forest  Kunawar,Niti  Pass  at  11,500  ft  Also 
in  NepaL    Known  as  far  north  as  Marri    Fl  March,  April. 

6.  8.  hastata,  linn. ;  DC.  Prodr.  xvi.  ii.  257  ;  Reichenb.  Ic.  Fl.  Germ, 
tab.  670. 

A  small  shrub,  young  shoots  with  long  soft  deciduous  silky  hairs, 
branches  glabrous,  dark  brown  or  black.  Leaves  membranous,  glabrous 
when  full-grown,  or  with  long  soft  hairs  along  midrib  and  nerves  beneath, 
green  on  both  sides,  but  somewhat  paler  beneath,  elliptic,  dentate,  1-3  in. 
long,  1^2  in.  broad ;  stipules  large,  broad-ovate  or  semicordate.  Flowers 
with  the  leaves ;  catkins  subsessile,  supported  by  a  few  small  leaves,  scales 
small,  brown  or  black,  but  generally  entirely  concealed  by  long  white 
silky  hairs.  Male  catkins  cylindric,  compact ;  stamens  2,  £ree,  anthers 
yellow,  oblong,  protruding  with  the  shining  filaments  from  the  dense 
mass  of  long  silky  hairs.  Female  catkins  somewhat  lax,  2-6  in.  long ; 
capsules  glabrous,  often  \  in.  long,  on  short  pedicels,  terminating  in  a  long 
filiform  style  with  2  spreading  stigmas. 

Inner  arid  Himalaya  and  Western  Tibet,  between  9000  and  15,000  ft.  Baltal 
at  the  head  of  the  Sind  valley  in  Kashmir,  head  of  tiie  Butna  valley  below  the 
fiardar  Pass  in  Kishtwar,  Dras,  Lahoul,  and  the  Werang  Pass  in  Kunawar,  are 
the  outermost  points  where  this  Alpine  Willow  has  yet  been  found.  Alps  and 
mountains  of  Central  Europe,  also  in  Sweden  and  Denmark.    Fl.  June-Aug. 

This  species  is  nearly  allied  to  two  Alpine  European  Willows  which  are  also 
found  in  the  mountains  of  Scandinavia,  Enj^land,  and  Scotland — S.  nigricdnSy 
Sm.,  and  S.  phylicifolia,  Linn. ;  Hook.  Stud.  Fl.  338, 339.  They  flower  before 
the  leaves,  the  scales  are  less  hairy,  the  capsule  is  pubescent,  longer  pedicellate 
and  terminating  in  a  long  filiform  bifid  s^le,  with  bifid  stigmas.  S,  nigricans 
has  ovate-oblong  reticidate  pubescent  and  often  rugose  leaves.  S»  phyUdfolia 
has  glabrous  leaves,  shining  above,  glaucous  beneath,  generally  eUiptic-lanceo- 
late.    Both  are  shrubs,  but  often  attain  the  stature  of  small  trees. 

7.  S.  Oaprea,  Linn.— Tab.  LX.— Hook.  Stud.  Fl.  337 ;  Reichenb.  Ic. 
FL  Germ.  t.  577. — Sallow,  Saide  Marceau,  Fr. ;  Sahhceide,  Germ.  Vem. 
Bed  musJik  (scented  willow),  Pb. 

A  lai^e  shrub  or  small  tree.    Leaves  elliptic  or  obovate,  crenate,  glab- 
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Tous  above,  grey-tomentoae  beneath,  more  or  less  rugose;  main  lateral 
nerves  prominent,  8-12  on  either  side  of  midrib,  with  shorter  intennediate 
ones  between ;  stipules  large,  semi-reniform.  Flowers  appearing  b^oie 
the  leaves ;  catkins  densely  silky,  subsessile,  supported  at  their  base  by  a 
few  f oliaoeous  biacts.  Male  catkins  ovoid-^blong,  thick,  about  1  in.  bng, 
erect)  sweet-scented,  scales  dark-coloured ;  stamens  2 ;  anthers  elliptio- 
oblong.  Female  catkins  cylindric,  2-3  in.  long,  nodding ;  scales  bkck 
above  -the  middle ;  capsules  downy  grey,  ^  in.  long,  cylindric  from  an 
ovoid  base,  on  short  pedicels ;  stigmas  2,  erect,  subsessile. 

Cultivated  at  Peshawar,  Lahore,  Ludiana;  and  elsewhere  in  the  Panjab>  also 
in  Rohilkhand.  Wild  throu£[hout  Europe  (Lapland),  in  North  Asia,  on  the 
Caucasus,  in  Asia  Minor  and  Persia.  Said  to  have  been  introduced  in  tbe 
Panjab  from  Kashmir  by  Hari  Chand,  soon  after  he  conquered  that  conntiy 
for  Ranjit  Singh,  but  has  not  been  found  wild  there.  Dr  Stewart  thought  th^ 
it  had  been  introduced  into  India  by  the  Moguls.  The  leaves  are  shed  about 
the  end  of  December,  and  the  tree  is  leafless  until  March.  The  flowers  appear 
in  Feb.  while  the  tree  is  bare ;  thev  are  collected  and  a  scented  water  ia  dia- 
tilled  from  them,  which  is  mixed  witn  sherbet  and  is  a  fiEtvourite  drink  of  wealthy 
Musalmans  in  North  India. 

As  grown  in  India,  it  is  a  small  tree  25-90  ft.  high,  with  short  erect  trunk  3  ft 
girth.  The  WiUow-gardens  at  Lahore,  several  acres  in  extent,  are  on  low  alinvial 
moist  land  near  the  Ravi^  and  consist  entirely  of  male  trees.  The  tree  is  laiaed 
from  cuttings  ;  they  are  irrigated  occasionally,  and  are  never  pollarded.  Bark 
dark  grey  or  yellowish-brown,  cut  into  irregular  smooth  plates  by  longitudinal, 
branching  black  furrows,  with  cracked  wrinkled  edges,  and  short  cross-cracka. 

In  Europe  the  Sallow  occurs  generally  as  a  large  shrub,  as  imderwood,  and  m 
coppice- woods  ;  often  a  useless  companion  of  more  valuable  woods  in  young 
thickets,  plantations,  or  coppice -woods,  and  generally  thinned  out  whenever 
^ssible.  In  Kent  there  were  formerly  large  extents  of  coppice  of  this  willow, 
tor  the  production  of  hop-poles,  but  they  £tve  mostly  given  way  to  the  more 
profitable  Ash  and  Sweet  Chestnut  In  England  it  flowers  about  the  end  of 
March  or  the  beginning  of  April,  and  the  flowering  branches  of  the  male  tree 
are  used  instead  of  palms  in  Koman  Catholic  churches  on  Palm  Sunday.  The 
bark  of  this  and  of  several  other  Willows  contains  tannin,  and  is  used  for  the 
manufacture  of  leather  in  Scotland  and  the  north  of  Scandinavia.  In  Europe 
the  wood  is  reddish  near  the  centre ;  it  is  somewhat  heavier  than  that  of  moat 
other  European  species.  Nordlinger  gives  27-39^  and  Mathieu  mentions  a  pieee 
from  Corsica  of  46  lb. 

8.  8.  WaUicUaaa,  And.~Tab.  LXI— DC.  Prodr.  zvi.  IL  22S.^YenL 
Bunr,  Pb. ;  BhdinSy  bkangli,  katguliy  N.W.P. 

A  shrub  or  small  tree,  youngest  shoots  and  under  side  of  leaves  glony 
with  grey  silky  pubescence.  Leaves  lanceolate  or  ovate-lanceolate,  smooth, 
not  rugose,  entire,  2-3  in.  long ;  lateral  nerves  numerous,  not  very  con- 
spicuous. Flowers  appearing  before  the  leaves ;  catkins  densely  silky,  sub- 
sessile, supported  at  their  base  by  a  few  foliaceons  bracts ;  scales  blade. 
Male  catkins  erect,  cylindric,  1-1  j^  in.  long ;  stamens  2,  anthers  ellipti^ 
oblong.  Female  catkins  cylindric,  3-4  in.  long,  drooping,  scales  black; 
capsules  downy,  grey,  slender,  ^  in.  long,  short-pediceUate ;  stigmas  % 
etectf  subsessile.    Distinguished  from  3,  Oaprca  by  the  shape  aiKi  silky 
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tomentom  of  the  smooth  leaves  and  the  long  female  catkins  with  slender 
capsnles. 

Aj^hanistan,  Kashmir  valley,  common,  also  cultivated.  In  the  plains  near  the 
Ghenab.  Mahassu  near  Simla  (7000-8000  ft.)  Eamaon  (2500-9000  ft.)  Nepal 
and  Bhutan.  Fl.  March,  ApriL  Baskets  are  made  of  the  branches,  and  twigs 
are  uaed  as  tooth-sticks. 

9.  S.  daphnoides,  VilL— Tab.  LXH— DC.  Prodr.  xvi.  ii.  261 ;  Hook. 
Stud.  FL  340. — Syn.  ^81  pomeranicay  Willd.,  and  pminosay  WendL ; 
IteicL  Ic  FL  Germ.  t.  602,  603.  Vem.  Bed,  biddi,  betsu,  Miy  bushaUy 
hashcUy  mudanUy  shun,  thdUy  Pb.;  Tur,  Kashmir;  C?iangma,  chdnvnuiy 
mdUhangy  kcUchang,  West  Tibet. 

A  tall  shrub,  sometimes  a  large  tree,  with  glabrous  shining  yeUowish 
leddieh-brown  or  nearly  black  branches,  often  covered  with  grey  or  glau- 
cous bloom,  easily  rubbed  off ;  youngest  shoots  slightly  pubescent ;  buds 
large,  ovoid-lanceolate,  downy.  Leaves  3-5  in.  long,  linear-  or  elliptic- 
lanceolate,  glabrous,  glaucous  beneath,  serrate ;  lateral  nerves  numerous, 
prominent.  Flowers  appearing  before  the  leaves ;  catkins  densely  silky, 
sessile,  scales  fringed  with  long  silky  hairs,  the  upper  half  black.  Male 
catkins  erect,  cylindric,  1-1 J  in.  long;  stamens  2,  anthers  oblong,  yellow. 
Female  catkins  cylindric,  2-4  in.  long,  nodding ;  capsules  glabrous,  sub- 
sessile,  style  long  slender,  stigmas  2,  divergent,  entire.  The  stipules  of 
the  Indian  and  Korth  Asiatic  form  {S,  acuti/olia,  Willd.)  are  lanceolate, 
of  the  European  form  they  are  semicordate.  The  leaves  in  the  inner  arid 
Himalaya  are  linear-lanceolate,  in  the  outer  ranges  they  are  broader,  ellip- 
tic-lanceolate.    There  is  a  variety  with  velvety  branches  and  leaves. 

Common  in  the  inner  arid  Himalaya,  ascending  to  15,000  ft.  Indus  valley 
near  Iskardo  (7000  ft),  Ladak,  Lahoul,  Dras,  Shayok,  Nubia,  Piti,  Eunawar. 
Frequently  cultivated  (to  14,000  ft  in  Ladak).  Outer  ranges,  descending  to  2300 
ft  (Stevrart),  Kashmir  ^tewart),  Mahassu  ridge  near  Simla  8000  ft  (T.  Thom- 
son), Deoban  range  (D.k),  Kamaon,  Betali  Pass  at  8700  ft  (Strachey  &  Winter- 
hottom).  Alps  and  mountains  of  Central  Europe,  descendmg  into  the  plains 
abng  the  Rhine  and  other  rivers ;  coasts  ol  the  Baltic ;  Kussia,  Siberia, 
Amur.  Introduced  to  England  in  1820,  and  run  wild  in  Yorkshire.  Planted 
hueely,  within  the  last  20  years,  in  North  Germanv,  to  fix  the  ^und  on 
railway  embankments  and  cuttings,  and  on  dry  sandhills,  for  which  its  strong, 
loDff-spreading  roots  render  it  pcurticularly  suitable.  TL  March,  April,  later  at 
high  elevationa. 

Attains  60  ft  with  a  straight  erect  trunk,  6-7  and  at  times  9-12  ft.  girth, 
hranchlets  at  times  pendulous.  In  Ladak  at  15,000  ft  it  is  a  small  tree  15  ft 
high  and  3  ft  f;irth.  Round  gall-like  knots  are  not  uncommon  on  the  branches. 
Bm  usually  light  grey,  in  old  trees  and  at  great  elevations  often  nearly  black 
and  rouffh  with  furrows.  This  species  (according  to  Stewart)  is  much  grown  in 
Lahoul  Between  8500  and  11,000  ft,  from  cuttings  9-12  in.  long,  generally  near 
water ;  it  thrives  best  in  light  soil,  where  it  sends  down  long  roots.  Three  trees 
are  usually  planted  together,  and  they  are  often  bound  round  with  cloth  or 
blanches  to  protect  them  against  cattle.  The  twigs  are  used  for  baskets  and 
wattles  in  the  N.  W.  Himalaya.  In  Ladak  the  houses  are  built  of  willow  wattle 
and  daub.  Twig  bridges  of  willow  branches  are  found  in  Piti,  Zanskar,  and 
Ladak.  The  wood  of  this  and  of  the  other  species  cultivated  in  the  arid  forest- 
leas  inner  valleys  is  used  for  building,  paUs,  tubs,  and  tools.    But  the  principal 
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use  of  thiB  and  other  willows  in  thotse  tracts  is  to  furnish  cattle-fodder.  The 
trees  are  pollarded  every  3d  or  4th  year,  at  higher  elevations  eveiy  5th  year. 
This  is  done  in  spring,  before  the  new  leaves  appear,  tiie  smaller  twigs  aie  given 
unstripped  with  the  bark  of  the  lai^er  branches,  the  wood  of  these  being  used 
as  fuel  In  Lahoul  the  leaves  of  willows,  like  the  leaves  of  most  available  treeBy 
are  used  as  litter  for  cattle. 

S.  imignis,  Anders. ;  DO.  Prodr.  xvi.  ii.  262 — Vem.  BitsUj  Pb. ;  Gir,  Kash- 
mir,—is  a  laige  shmb  or  small  tree,  with  many  strong  branches,  wiUi  toxnentcse 
branchlets  and  peniicordate  stipules  ;  differs  from  S.  daphnotdes  by  haiiy  cap- 
sules and  glabrous,  large,  obtuse,  black  scales  of  the  female  catkins.  Not  com- 
mon.   Kashmir  (6000-8000  fi),  Piti  (9000-12,000  ft.) 

10.  S.  viminalis,  Linn.;  Hook.  Stud.  FL  340 ;  Eeichenb.  Ic.  FL Gam. 
t  597. — Osier,  oeier  blanc,  French ;  Korbtoeide,  German.     Vem.  Btigii. 

A  shrub  or  small  tree,  young  shoots  with  dense  grey  silky  pubescence. 
Leaves  linear-lanceolate,  margin  revolute,  4-5  in.  long,  pubescent  or  glab- 
rate  above,  densely  clothed  beneath  with  soft  matted  sUky  tomentiun ; 
stipules  lanceolate.  Flowers  before  the  leaves ;  scales  of  catkins  brown  or 
black  at  the  apex,  fringed  with  long  silky  hairs.  Male  catkins  sessile, 
erect,  cylindric,  1  in.  long ;  stamens  2,  anthers  elliptic,  yellow.  Female 
catkins  subsessile,  cylindric,  2-4  in.  long;  capsules  i  in.  long,  grey-tomen- 
tose,  subsessile,  narrowed  into  a  long  slender  style,  longer  than  the  dive^ 
gent  stigmas.  8,  Smithiana,  Willd.,  supposed  to  be  a  hybrid  of  8.  vimr 
inalis  and  Caprea,  has  semicordate  stipules,  the  leaves  often  broader,  and 
style  shorter  than  the  stigmas. 

Panjab,  Himalaya,  Jhelam  and  Chenab,  5000-9000  ft.  Kashmir.  Dns 
to  10,000  ft.  Baspa  valley,  Kunawar  at  9000  ft.,  LahouL  S.  Smdtkiana  in 
Sikkim  5000-8000  ft.  Common  throughout  Europe,  where  it  is  the  principal 
and  most  valuable  willow  of  Osier-beds,  on  account  of  its  lon^  and  tenacioos 
branches,  in  Siberia,  Songaria,  and  on  the  Amur.    FL  March,  ApriL 

S,  inccma,  Schrank ;  Reichenb.  Tc.  t  596,  has  the  foliage  of  vtmtnoZif,  but  the 
catkins  are  (not  at  first)  pedunculate,  the  scales  and  capsules  are  glabrous.  The 
stamens  are  more  or  less  connate  at  the  base.    South  Europe,  Asia  Minor. 

11.  S.  pycnostacliya.  And.;  DC.  Prodr.  xvi  ii.  309. — Vem-  Ohcmg' 
ma,  West  Tibet 

A  shrub  or  a  small  tree,  young  shoots  silky-pubescent ;  branchlets  vio- 
let, brown  red  or  blackish,  smooth,  shining.  Leaves  glabrous  when  fhU- 
grown,  lanceolate,  entire  or  serrulate,  2-3  in.  long,  midrib  prominent 
lateral  nerves  numerous,  oblique,  not  conspicuous.  Flowers  after  ihe 
leaves,  scales  fringed  with  long  soft  hairs.  Male  catkins  cylindric,  nod- 
ding, on  leaf-bearing  peduncles ;  scales  brown,  oblong,  obtuse ;  stamens  3, 
filaments  connate  to  the  apex  or  nearly  so.  Femsde  catkins  cylindiic, 
compact,  nodding,  2  in.  long;  scales  black  at  the  top,  capsules  sessile, 
silky  (glabrous,  Andersson);  style  short,  thicker  at  the  top,  stigmas  2, 
broad,  bifid. 

At  high  elevations  in  the  inner  arid  Himalaya,  not  common.      Zanskar 
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(lS,000-14yOOO  ft.)  Ladak,  ascending  to  15,000  ft,  often  found  dying  at  the 
higher  elevations.  Cultivated  at  13,000  ft.  in  Ladak.  FL  May,  June.  The 
leaves  tarn  red  in  Sept,  before  falling.  Generally  a  shrub  6-7  ft.  hi^h,  growing 
in  clumps  in  dry  stream-beds,  at  times  a  small  tree  16  ft.  high,  with  a  trunk 
2  ft  girth,  and  divaricate  branches.  Red  and  brown  galls  occur  on  petioles 
andmdiib. 

S.  cxyearvOf  And. ;  DC.  Prodr.  310,  is  a  monadelphous  willow  closely  allied 
to  the  preceding  sp.,  and  only  differing  by  the  fl.  appearing  with  or  a  little  before 
the  leaves  ;  larger,  more  pubescent,  serrate  leaves ;  black  scales  of  male  and 
brown  of  female  catkins,  catkins  longer  and  less  compact,  the  female  attaining 
4  in.  Kashmir  and  Kishtwar  6000-11,000  ft  Fl.  June.  S.  LeddxmrianOy 
Trautvetter ;  DC.  Prodr.  308,  of  the  Baikal  and  Altai  mountains,  in  Songaria  ; 
Elbms  in  North  Persia,  is  similar  to  8.  pycnostachycu  S.  jmrpurea,  Linn. 
Hook.  Stud.  FL  342— Syn.  8.  HdiXy  Linn.  Keichenb.  Ic.  Fl.  Germ.,  tab.  682- 
585,  is  a  glabrous  shrub,  with  lanceolate  senate,  often  opposite  leaves,  fl.  before 
the  leaves,  scales  dark  coloured  silky,  stamens  monadelphous,  anthers  red  be- 
fore bursting,  afterwards  black,  capsules  short,  ovoid,  obtuse,  sessile,  stigmas 
sabsessile,  ovate.  Common  in  Osier-beds  of  England,  France,  and  Qemiany. 
Europe  Kortib  Asia,  Persia,  and  Asia  Minor.  Mixed  with  this  sp.  and  8,  vim- 
vmI%$  is  often  found  an  intermediate  form,  believed  to  be  a  hybrid  between  the 
two :  S»  rubfxiy  Hudson ;  Beichenb.  Ic  Fl.  Qerm.  t.  586,  with  leaves  soft- 
pubescent  beneath,  margin  revolute,  stigmas  linear  on  a  shorter  or  longer  filiform 
Btyle. 

12.  8.  angostifolia,  Willd. ;  DC.  Prodr.  xvi.  ii  315. 

A  low  shrub,  with  long  viigate,  glabrous  branches ;  young  shoots  silky- 
pubescent  Leayes  narrow-lmear,  ^  in.  broad,  subsessile,  1-2  in.  long, 
midrib  prominent  Flowers  after  the  leaves  in  subsessile  cylindric  catkins, 
with  a  few  leaves  at  their  base ;  scales  yeUow,  oblong,  obtuse,  glabrous. 
Stamens  2,  filaments  connate,  bearing  two  2-celled  anthers.  Capsules 
sessile,  grey  "with  silky  adpressed  hairs,  narrowed  into  a  short  style  bear- 
ing two  2-cleft  stigmas. 

Inner  arid  Himalaya,  7000-12,000  ft  Iskardo,  Shayok  and  Nubra  valley 
Mao  cultivated),  Zanskar,  Afghanistan.  North  Persia,  Songaria,  Caucasus,  Ural. 
FL  May. 

Several  species  of  Willow  form  small  procumbent  shrubs  on  the  higher  ranges 
of  the  N.W.  Himalaya ;  the  more  common  are :  l"*.  8.  flahellaris,  Anders. ; 
Heise  Prinz.  Waldemar,  t  90,  with  obovate  acute  crenate  leaves,  blade  j-l  in., 

fetiole  I  in.  long,  scales  oblong,  as  long  as  capsules  ;  Dras,  Lahoul,  Eunawar, 
1,000  to  15.000  ft  2**.  8.  Lindleyana,  WalL ;  DC.  Prodr.  296,  with  small  lan- 
ceolate or  elliptic-lanceolate  leaves,  scales  ovate,  shorter  than  capsules.  Eamaon 
(11^000-14^000  ft),  Nepal,  Sikkim  (at  16,000  ft^  Both  are  wholly  glabrous,  the 
catkins  appear  after  the  leaves  on  leafy  peduncles,  the  male  fl.  are  diandrous,  the 
cajjBiiles  guibrous,  and  the  styles  short.  They  are  nearly  allied  to  8.  retiisa,  L. ; 
Reichenb.  Ic.  Fl.  Germ.  tab.  558,  which  inhabits  the  lyrenees  and  the  Alps  of 
Switzerland  and  Austria,  and  they  are  somewhat  similar  to  ^.  MyrsiTvUes,  Linn. 
Hook.  Stud.  Fl.  341 ;  Keichenb.  t  559,  which,  however,  has  longer  cylindric 
catkins,  hairy  capsules  and  reticulate  leaves. 
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2.  POPULUS,  Toumef. 

Leaves  broad,  rarely  lanceolate  or  linear  ;  petioles  generally  exceeding 
one-fourth  the  length  of  leaf,  the  leaves  of  eJioots  and  suckers  often  differ- 
ently shaped.  Scales  of  catkins  caducous,  obovate  or  rotundate,  crenate 
lobed  or  cut  Disc  flat  or  cup-shaped,  ofben  oblique,  membranous  or  thick 
and  slightly  fleshy.  Stamens  4-30,  inserted  on  the  disc,  filaments  gene^ 
ally  less  than  twice  the  length  of  anthers.  Stigmas  2-4,  often  lobed.  Cap- 
sule 2-  3-  or  4-valved,  with  the  valves  spreading,  each  valve  beanng  a 
placenta  along  its  median  line. 

Capsule  2-yalved. 

Buds  viscid ;  leaves  and  catkins  glabrous   .        .  1.  P.  nigra. 

Buds  hairy ;  leaves  white-tomentose  beneath,  catkins  hairy        2.  P.  ajia. 
Capsule  generally  3-  or  4-valved,  rarely  2-valve(L 

Capsule  pedicellate ;  leaves  of  different  shapes,  some  linear, 

others  broad-ovate,  cut  and  lobed        .        .        .        .        3.  P.  euphroHea. 

Capsule  pedicellate ;  leaves  cordate,  clliate  .  .        4.  P.  eiliata. 

Capsule  subsessile,  rugose  ;  leaves  ovate,  not  ciliate    .  5.  P.  iKUsamifera. 

1.  P.  nigra,  Linn, ;  Hook.  Stud.  FL  335 ;  Reichenb.  Ic.  Fl.  Genn.  t 
619.  Black  Poplar, — Vem.  Sufeda^  Pb.  plains  ;  Frosty  Kashmir ;  Prost^ 
farshy  makkaly  Chenab ;  Kramali,  MunSy  do^  Sutlej ;  Tarpa^  yulatty  kahidj 
Ladak.     {Safeddr  is  the  Persian  for  Poplar.) 

A  laige  glabrous  tree  with  spreading,  or  (in  N.W.  India  always)  erect 
branches,  forming  a  narrow  cylindric  crown  (P.  pyramtdaliSy  Boziei^ 
Syn.  P.  fastigiatay  Des£,  the  Lomhardy  Poplar),  Buds  viscid.  Leaves 
glabrous,  subcoriaceous,  broad-ovate  rhomboid  or  almost  triangular,  nearly 
as  broad  as  long,  crenate  and  acuminate  ;  blade  2-4,  petiole  1-2|  in.  long; 
3  basal  nerves,  midrib  penniveined.  Male  catkins  compact,  red,  glahious, 
stamens  15-30.  Female  catkins  glabrous,  lax,  drooping,  disc  shallow,  in* 
distinctly  dentate,  pedicel  shorter  than  cup ;  stigmas  2,  subsessile,  broad, 
obcordate.  Fruiting  catkins  4-6  in.  long;  capsules  2-valved  (always?) 
pedicels  shorter  than  capsule. 

Planted  in  the  N.W.  Himalay£^  particularly  in  Kashmir,  and  in  the  baasB 
of  the  Jhelam,  Chenab,  and  Sutlej  rivers  (Eunawar  to  Spui  and  Dablinff),  be- 
tween 3000  and  11,500  ft.,  in  Ladak  as  hi^h  as  12,500  ft.  Occasionally  pbintcd 
in  the  plains,  at  Lahore,  Peshawar,  Hufihiaipur,  and  elsewhere.  Nearly  always 
the  cupressiform  or  pyramidal  variety.  The  tree  is  common  in  Afghanistan 
(wild,  according  to  Griffith,  at  Shekkabad,  near  Kabul,  at  7500  ft.)  The 
spreading  variety  is  wild  in  Europe  (naturalised,  not  indigenous  in  JSngland), 
and  throughout  r^orth  and  West  Asia.  0.  Koch  (Dendrologie,  ii.  489)  states  that 
in  Hungary,  South  Russia,  and  Asia  Minor,  the  tree  has  more  erect  branches, 
forming  an  elongated  crown,  similar  to  that  of  the  Lombaidy  Poplar.  The  latter 
has  long  been  cultivated  in  Italy  ;  it  is  not,  however,  mentioned  by  clasdcai 
writers^  and  must  have  been  brought  from  Asia  by  the  Arabs,  or  at  a  later  period 
From  Italy  it  was  introduced  into  France  in  1749  rMathieu),  and  into  E^lapd 
in  1758  (Loudon).  Like  the  Weeping  Willow,  it  nas  maintained  its  neculisr 
characters  unaltered,  having  always  been  propa^ted  &om  cuttings,  most  of 
the  Lombsildy  Poplars  in  Europe  are  male  ;  the  female  tree  of  it  ia  known,  bat 
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scarce.  In  India  the  tree  does  not  often  flower,  but  specimens  in  yonng  fruit 
^collected  in  Kawhinir  by  T.  Thomson^  are  in  Herb.  Kew.  The  tree  is  leafless 
in  winter,  and  the  leaves  turn  yellow  before  being  shed.  The  pyramidal  Poplar 
in  N.  W.  India  has  the  same  shape,  and  attains  the  same  size  (90  ft.  high,  6-8,  some- 
times 10-12  ft.  girth)  as  the  Lombardy  Poplar  in  Europe  ;  it  is  generally  planted 
as  an  avenue-tree — a  very  fine  specimen  of  a  poplar  avenue  is  the  one  near  Siri- 
nagar  in  Kashmir,  about  a  mile  long,  perfectly  straight,  lining  a  road  which 
runs  east  and  west  across  the  fine  grassy  plain  towards  the  Takhti  Suliman.  Dr 
Stewart  estimated  the  number  of  trees  at  1700 ;  they  are  90-105  ft.  high  and  6-7 
ft.  girth,  many  of  the  trees  with  dry  branches  at  the  top.  In  Ladak  the  trees 
do  not  exceed  50-60  ft. 

The  Lombardy  Poplar,  when  old,  has  a  furrowed  and  often  twisted  trunk  ; 
the  bark  is  grey,  rough  with  numerous  vertical  cracks  and  fissures.  The  wood 
is  whitiBh  brown,  near  centre  very  soft  and  light,  even-grained  ;  its  structure  is 
similar  to  that  of  F.  cUb€k  The  weight  of  the  Lombardy  Poplar  wood  is  between 
24.9  and  27.4  lb.,  that  of  the  round-headed  black  Poplar  24.3  to  32.4  lb.  per 
cub.  ft  (Nordlinger).  In  Afghanistan  it  is,  like  the  white  Poplar,  used  for  grape- 
boxes.  In  Europe  the  wood  of  the  black  Poplar  is  used  for  planking,  packing- 
cases,  wooden  shoes,  and  (in  Italy)  for  window-blinds.  Paper  is  also  made  of 
it.  The  wood  of  the  Lombardy  Poplar,  which  is  often  knotty,  is  (in  France) 
sometimes  used  for  veneering.  The  black  Poplar  pollards  welL  Both  kinds 
are  rapid  growers ;  the  black  Poplar  attains  80  ft.  and  a  diam.  of  2  ft.  in  50 
years ;  they  are  always  propagated  from  cuttings ;  the  black  Po}>lar  is  useful  to 
fix  the  soil  on  slopes  too  dry  mr  the  Willow.  In  India  the  tree  is  often  lopped 
for  cattle-fodder. 

2.  P.  altajLinn. ;  Hook.  Stad.  FL  335  ;  Eeichenb.  Ic.  n.  Gtenn.  t  614. 
— White  Poplar,  Abde.  SUber  pappd,  German ;  Peuplier  hlanCy  French. 
Vern.  Sperdor,  spdda,  Afg. ;  Ckitta  (white)  hagnu,  safedar,  jangli  frosty 
fras,  prist,  rUdcan,  sannun,  chanun,  nidi,  Pb. 

A  large  tree,  the  current  yearns  branchlets,  buds,  petioles,  and  under 
side  of  leaves  with  dense  white,  soft,  cottony  tomentum.  Leaves  ovate, 
with  obtuse  sinuate  lobes,  those  of  luxuriant  shoots  deeply  3-5-lobed, 
blade  2-4,  petiole  1-2  in.  long,  basal  nerves  5,  the  midrib  penniveined. 
Catkins  hairy ;  male  flowers  4-10-androus.  Female  catkins  :  disc  shallow, 
entire,  stigmas  apparently  4,  really  2,  each  of  2  linear  lobes.  Pedicels 
longer  than  disc  and  shorter  than  ovary.  Capsule  short-pedicellate,  2- 
▼alved. 

Wild  and  cultivated  in  the  N.W.  Himalaya  between  4000  and  10,000  ft.,  on 
the  JhelanijChenab,  and  (planted  only)  in  Kunawar  above  Mini  and  Poari,  on  the 
Shayok  in  Chorbat  as  hi^n  up  as  Turtuk  (^9200  ft.)  Planted  in  the  Peshawar  val- 
lejTy  the  trans-Indus  territory,  in  the  Paniab  plains  (not  common),  and  in  Sindh. 
Wild  and  planted  in  Afghanistan,  Beluchistan,  North  Persia,  Caucasus,  Siberia, 
Songaria,  Europe,  North  Airica.  Flowers  in  early  spring,  before  the  leaves  ;  these 
come  out  in  March  (in  the  plains).  In  India  a  moderate-sized  tree,  30-40  ft  high, 
girth  6,  rarely  8  ft.  In  Europe  often  attains  100  ft.,  with  a  tall  straight  stem  50- 
60  ft.  lone,  and  a  diam.  of  6-10  ft  Bark  ^  in.  thick,  light-  or  yellowish-^y, 
smooth  when  voung,  getting  darker  and  rou^h  when  old.  Wood  white,  witha 
reddish  tinge,  brown  near  the  centre,  soft  and  light,  but  even-grained.  Not  much 
valned  in  India.  In  Afj^hanistan  toe  shallow  round  boxes  m  which  grapes  are 
packed  for  export  to  India  are  made  of  the  wood  of  this  species  and  of  P.  nigra. 
The  wood  has  numerous  very  fine  medullary  rays,  and  numerous  small  pores 
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uniform  in  size  and  unifonnly  diBtributed,  annnal  rings  fairly  distinct.  Weight 
25-35  lb.  (Nordlinger).  In  Europe  the  wood  is  much  in  request  for  packiii^-eaMB, 
the  bottom  planks  of*^  carts  and  waggons,  for  turning,  and  toys.  In  India  it  is 
generally  raised  from  cuttings,  often  of  large  size.  The  growth  is  rapid ;  the 
tree  (in  Europe)  attains  a  diameter  of  2-3  ft  in  50  years  (according  to  Mathiea, 
a  diam.  of  2  metres  in  40  years).  like  most  Poplars,  it  sends  up  abmidant  root- 
suckers.  The  Indian  tree  does  not  often  flower,  specimens  in  rndt  collected  in 
W.  Tibet  by  T.  Thomson,  are  in  Herb.  Kew.  Dr  Stewart  states  tiiat  he  never 
saw  a  tree  in  flower  or  fruit. 

P,  canescens,  Sm.,  the  Grey  Poplar  of  Europe,  leaves  hoary,  and  afterw«rf« 
glabrous  beneath,  is  by  Hooker  classed  as  a  sub-species  under  P.  aUxL  The 
wood  takes  a  good  polish. 

P,  tremida,  Linn.  ;  Hook.  Stud.  Fl.  335 ;  Beichenb.  Ic.  FL  Qenn.  1 618— 
the  Aspen — TrembU,  French ;  Aspe^  Zitter  pappel,  Q&nnan ;  belongs  to  the  same 
group  as  P.  albOf  with  2-valyed  capsule  and  pubescent  buds.  The  leayes  an 
pub^cent  when  young,  almost  orbicular,  on  long  slender  pedicels,  dentate  with 
large  obtuse  teeth,  the  leaves  of  shoots  and  suckers  are  different,  laiser  and 
short-petiolate,  Europe,  North  and  West  Asia,  Afiica.  A  moderate^dzea,  some- 
times a  large  tree,  spreads  widely  by  means  of  root-suckers,  and  h  oftoi  y&j 
inconvenient  in  coppice- woods  and  thickets  of  hardwood  trees.  The  wood  u 
white,  and  of  late  nas  been  much  sought  after  for  the  manufacture  of  paper. 
Burckhardt,  in  his  excellent  work,  ''  Saen  u.  Pflanzen,''  451,  states  that  m  the 
north-eastern  Harz  forests  the  price  of  tJiis  wood  has  incr^ised  seyenfohl 
within  a  short  time  on  that  account 

3.  P.  enphratica,  OHvier.— Tab.  I.xni.—DC.  Prodr.  xvi.  iL  326.- 
Syn.  P,  diversifolia,  Schrenk.  Vem.  Bdhan,  hhdn,  jangli  benii,  gafedar, 
Pb. ;  Bahn,  Sindh ;  Patkiy  Brahui ;  Hodung,  Ladak. 

A  large  glabrous  tree,  extremities  sometimes  hoary ;  buds  slightly  pa- 
hescent,  not  viscid.  Leaves  coriaceous,  most  variable  in  shape,  those  of 
seedlings,  young  trees  and  luxuriant  shoots,  pollard-  and  coppice^oote, 
linear,  short-petiolate,  3-6  in.  long,  those  of  older  trees  and  on  branches 
with  short  internodes,  generally  broad-ovate  rhomboid  or  cordate,  Uade 
2-3  in.  long  and  equally  broad,  often  broader  than  long ;  petiole  1-3  in. 
long.  The  broader  leaves  have  generally  the  upper  half  dentate,  eat  or 
lobed,  they  have  also  3-5  basal  nerves,  and  the  midrib  penniveined ;  the 
narrow  leaves  are  entire,  without  prominent  lateral  nerves.  All  kinds  of 
intermediate  forms  are  frequently  seen  on  the  same  tree,  and  on  the  same 
branch  the  lower  leaves  are  often  broad,  and  the  upper  narrow,  lanceolate. 
(In  Tibet  the  leaves  vary  much  less  than  in  the  plains  of  the  Paigab.) 
Catkins  lax,  nodding.  Male  fl. :  scales  oblanceolate ;  disc  on  long  slender 
pedicels,  flat^  8-cleft;  stamens  8-12,  anthers  oblong,  quadrangular,  longer 
than  filaments.  Female  fl.  pedicellate,  disc  membranous,  cadacoQS» 
tubular  with  8-12  linear  segments;  stigmas '3,  more  or  less  inegolaiiy 
crescent-shaped,  narrowed  into  short  styles.  Ci^ule  lanceolate,  open- 
ing into  3,  rarely  2  valves,  ^  in.  long ;  pedicel  slender,  shorter  than 
capsule. 

Conimon  in  the  forest  belt  of  Sindh  along  the  Indus,  particularly  in  upper 
and  middle  Sindh,  where  its  seedlings  spring  up  in  abundance,  some  time  after 
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the  annual  floods  have  receded,  on  the  fresh  alluvial  deposits  (Katchas)  which 
are  foimed  eyeiy  year  by  the  action  of  that  river.  There  the  Poplar  forms 
standard  trees  over  the  underwood  of  Tamarisk  (p.  22).  Not  uncommon  in 
the  valleys  of  the  Suliman  range  to  3000  ft.  on  small  feeders  of  the  Indus, 
and  also  found  in  nooks  and  comers  alone  the  main  river  between  Dehra 
Ismail  Khan  and  Attok.  Higher  up  the  Indus  and  its  feeders,  it  is  known  in 
Ladak,  it  is  common  in  Nubra  along  the  Shayok  river,  growing  in  pure  sand 
(Thomson,  Westv  Him.  191).  Dr  Stewart  mentions  a  tract  along  the  (Nubra  ?) 
river  at  10,500  ft.  almost  a  mile  long,  covered  by  it,  a  plot  of  over  a  score  of 
trees  at  12,000  fL,  and  an  occasional  tree  at  13,500  ft  The  tree  is  also  wild  in 
the  Southern  Panjab  (female  more  common  than  male  trees),  forming  thickets 
along  the  lower  course  of  the  Sutlej  river,  about  Multan  and  between  the  Sutlej 
and  Indus.  It  has  not  been  found,  however,  wild  on  any  of  the  other  Panjab 
rivers  in  the  Himalaya  or  along  their  upper  course  in  the  plains.  It  has  been 
reported  from  Lahoul ;  but  Dr  Stewart,  who  botanised  over  both  branches  of  the 
Cnenab  in  that  district,  the  Chandra  and  Bagha,  to  the  upper  limit  of  trees, 
never  found  it,  nor  was  it  reoorted  by  tlie  Bev.  H.  JsBschke.  It  is  commonlv 
planted  in  gardens  and  on  roadsides  in  the  plains  of  the  Paujab,  and  thrives  welL 
The  tree  is  indigenous  in  Afghanistan  (abundant  near  Kandahar),  in  Songaria, 
on  the  Sir  Dana  in  Turkestan  (Fedtschenko),  in  Kurdistan,  on  tiie  Eupmrates 
and  Tigris,  between  Shiraz  and  Aboushir  in  Persia,  in  Central  Arabia,  along  the 
river  Jordan  in  Palestine,  and  along  ravines  in  tlie  hills  of  Gran  in  Algeria 
(Bouigeau).  On  the  banks  of  rivers,  which  form  its  principal  habitat,  the  tree 
18  often  gregarious.  It  is  nearly  leafless  from  Jan.  to  March,  and  flowers  in  Feb., 
the  seeds  ripening  between  April  and  June.  While  in  flower  it  is  either  leafless 
or  with  a  few  old  leaves  left. 

In  the  Sindh  forests  the  tree  attains  40-50  ft,  and  a  girth  of  5-8  ft. ;  the 
trunk  is  regularly  shaped,  but  not  very  straight.  In  La&k  it  is  20  ft.  high, 
with  a  girth  of  3-4  ft.  %ark  ^  in.  thick,  marked  with  irregular  vertical  fuiTows ; 
inner  bark  flbrous.  Where  the  tree  is  subject  to  inundation,  the  lower  part 
of  the  trunk  often  gets  covered  with  short  horn-like  roots,  similar  to  what  is 
seen  on  Willows,  ana  from  the  wood  of  the  trunk  short  hard  spine-like  pro- 
ceaaes  are  often  found  projecting  into  the  inner  part  of  the  bark,  as  in  Utmus 
(p.  434).  The  wood  is  harder  and  more  compact  than  that  of  the  preceding 
species  ;  the  outer  wood  is  whitish,  the  inner  reddish  with  dark-brown  veins, 
nearly  black  in  old  trees.  The  medullary  rays  are  fine,  mmierous,  the  pores 
are  much  larger  than  in  nigra  and  alba,  they  are  uniforml  v  distributed,  soutaiy 
or  in  croups  of  2-5.  In  the  South  Panjab  uie  wood  is  only  used  for  the  lining 
of  waUB,  but  in  Sindh  it  is  employed  largely  for  beams,  rafters,  panelling,  and 
tnznery.  Most  of  the  lacquered  Sindh  boxes  are  made  of  this  wood.  On  the 
Baphnttes  and  Tigris  it  is  also  used  for  plankine  and  boat-building.  It  is  em- 
ployed as  fuel  for  domestic  use  in  Sindh  and  me  South  Panjab.  The  heating 
powers  are  not  great,  and  it  is  therefore  not  much  used  for  the  river  steamers  ; 
but  in  Ladak,  where  fuel  is  very  scarce,  it  is  much  prized.  The  leaves  fur- 
m^  fodder  for  goats  and  cattle,  and  the  tree  is  lopped  occasionally  for  that  pur- 
pose both  in  the  plains  and  in  Tibet.  Gun-matcn  is  made  of  the  inner  bark  in 
Sindh,  and  the  bark  is  given  as  a  vermifuge.  The  tree  grows  rapidly  (3-4  rings 
per  in.  of  radius),  the  annual  rings  are  often  unequal  in  width  ;  it  throws  out 
numerous  root-suckers,  and  becomes  troublesome  in  gardens.  It  coppices  vi^- 
oroudy ;  in  Sindh  coppice-shoots  are  often  used  for  renters,  and  it  bears  pollard- 
ing for  a  long  time. 

4.  P.  dliata,  WalL  ;  Eoyle  111.  t.  84^.  Vera.  Su/eda,  bagnu,  phaljay 
jMaasUj  faJMj  phdlsh,  ban  phrastu,  dud  phrasy  asdn,  suali,  rikkan,  saki, 
pabe,  ehanwOy  krammdl,  Fb. 
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A  laige  tree,  with  lanceolate,  viscid,  lesincmB  buds,  the  yellow  nainoui 
gum  sometimes  secreted  in  masses ;  young  shoots  slightly  pubescent 
Leaves  pale  and  pubescent  along  nerves  beneath,  cordate,  acuminate, 
dentate,  with  obtuse,  glandular,  ciliate  teeth,  otherwise  glabrous,  blade 
3-7,  petiole  2-5  in.  long ;  basal  nerves  3,  the  midrib  prominent,  penni- 
veined.  Female  catkins  drooping,  compact  while  in  flower,  lax  in  fruit 
Disc  large,  enclosing  more  than  half  the  ovary,  dentate  with  rcmnded 
obtuse  teeth,  pedicel  shorter  than  disc,  but  lengthening  out  in  froit 
Stigmas  3-4,  large,  obcordate,  subsessile.  Fruiting  catkins  6-9  in.  long, 
pendulous ;  capsule  ovoid,  h^  in.  long,  3-4-valved,  each  valve  bearing  a 
placenta  on  a  black  median  line ;  hairs  of  seeds  as  long  as  capsule ;  pedi- 
cels as  long  as  capsula 

Himalaya,  at  4000-10,000  ft.  from  the  Indus  to  Bhutan  in  mix^  forests,  most 
common  north-west  of  the  Jumna.  In  Eunawar,  Rarang  is  its  upper  limit ;  it 
is  not  uncommon  near  Chini  and  Pangi,  but  there  is  no  proof  of  its  haying 
been  found  in  the  inner  arid  tract  either  on  the  Sutlej  or  on  the  Indus.  It  has 
not  been  found  trans-Indus,  but  Dr  Stewart  thought  that  it  would  prohably  be 
found  higher  up  on  the  Suliman  range  than  where  he  had  been,  and  m  his  MSS. 
he  entered  Shdwa  as  the  Pushtu  name  of  the  tree.  The  leaves  are  shed  in 
October,  and  turn  light  yellow  before  falling  ;  the  new  leaves  come  out  early  in 
8prii]K»  with  or  soon  alter  the  flowers.  Attains  60-70  ft.,  with  a  tall,  ereet 
straif^t  trunk,  6-8,  occasionally  10  ft.  girth,  often  ridged  and  ahnoet  buttressed. 
Bark  ^y,  smooth  with  vertical  writes.  Qalls,  brittle,  brown,  snbglobose, 
1  in.  diam.,  are  often  found  on  young  branches.  The  leaves  somewhat  resemble 
those  of  Ficu9  rdigtosa,  and  the  tree  is  sometimes  called  pahari  pip^i  ^^ 
the  least  breath  of  wind  they  make  a  continuous  fluttering  noise.  The  wood 
is  soft,  white ;  water-troughs  are  made  of  it.  The  leaves  are  valued  as  fodder 
for  goats. 

5.  P.  balsamifera,  Linn. — Syn.  P.  suaveolensy  Fisch.,  and  laurifdia, 
Ledebour  FL  Eoes.  iii  629.  Vem.  Phahh,  maJckal^  pakhshu^  pdldihui^ 
kramalf  Fb.     Berfa^  changnia,  yarpa,  magkaly  mdhal.  West  Tibet 

A  large  tree,  with  long,  angled,  flexuose,  graceful  branchlets  and  viscid 
resinous  buds,  youngest  shoots  slightly  pubescent.  Leaves  often  ciowded 
at  the  ends  of  short  lateral  branchlets,  subcoriaceous,  glabrous,  pale,  often 
tawny  beneath,  ovate,  acuminate,  dentate,  blade  2-5,  petiole  1-3  in.  long. 
Male  catkins  cylindric,  drooping,  rachis  angular,  elightly  winged;  disc 
pedicellate ;  stamens  20-30,  filaments  slender,  longer  than  anthers.  Female 
catkins  lax,  drooping,  5-6  in.  long  when  in  fruit ;  rachis  generally  haiij. 
Disc  cup -shaped,  or  turbinate,  sinuate  -  dentate.  Ovary  rugose,  often 
hairy ;  stigmas  2-3,  broad,  2-lobed.  Capsule  subsessile,  girt  at  base  by  the 
glabrous  yellow  disc,  2-4-valved,  each  valve  bearing  a  placenta  on  the 
inside  along  its  median  line. 

Commonly  planted  in  the  inner  arid  N.W.  Himalaya.  Lahoul  (9000-lOiJOO 
ft),  Kunawar  (8000-9000  ft),  Piti  (10,000-13,000  ft),  Zanskar,  Ladak  (to  14^000 
ft.)  Wild  on  the  Sh&yok  in  West  Tibet^  and  throughout  North  Asia  and 
North  America  (T(icahamac  tree).  Also  m  Afghanistan  (Hyderkhet,  on  tbe 
Schneesh  river,  Stewart).  Hardy  in  England.  Fl.  April -May;  the  wj 
ripens  in  Aug.  and  Sept    Attains  (in  Tibet  at  modennte  elevations)  60-7U 
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ft.y  and  a  girth  of  6,  sometimes  9  ft  Tmnk  not  very  tall,  often  piarled  when 
old,  ciown  broad  roanded,  or  more  freqnentW  long,  oval,  sometimes  approx- 
imating to  the  cypress  shape.  Bark  thick,  nurowed  and  roueh,  dark  grey. 
Ckdls  are  common  on  leaves  and  branches.  Leaves  and  brancblets  are  f  ul  of 
balsamic  juice,  which  stains  paper ;  balsam  also  exudes  on  a  fresh  cut  between 
bark  and  wood.  The  trees  are  often  lopped  for  cattle-fodder.  A  tincture  pre- 
pared &om  the  buds  has  becoi  used  meoicinally  in  North  America. 

Obdbb  LXXII  GUFULIFER^. 

Trees,  rarely  shrubs,  with  scaly  buds  and  alternate  simple  leaves  with 
deciduous  8tipule&  Flowers  monoicous.  Male  flowers  in  bracteate  spikes, 
catkins  or  heads,  rarely  solitary.  Perianth  none,  or  consiBting  of  5  or  more 
lobes  or  leaves.  Stamens  5,  or  more,  rarely  fewer ;  anthers  2  -  celled. 
Female  fl. :  1  or  several  enclosed  in  an  involucre  of  free  or  more  or  less 
ooimate  bracts.  Perianth  adnate  to  ovary,  limb  minute,  indistinct,  or 
more  or  less  regularly  toothed.  Ovary  inferior,  generally  2-3-,  in  a  few 
cases  more  -celled ;  styles  as  many  as  cells.  Fruit  indehiscont,  generally 
1-seeded,  more  or  less  enclosed  in  the  enlarged  foliaceous  or  hcuKiened  in- 
volucre. Seed  laj^e,  solitary,  rarely  2  or  3  ;  testa  thin ;  albumen  none ; 
co^ledons  thick,  fleecy,  flEuinaceous  or  oily ;  radicle  short,  superior, 

Male  flowers  in  heads  or  in  lax  interrupted  catkuis  or  spikes  ; 

perianth  of  4-10  lobes  or  leaves  ;  anthers  2-oell6d,  cells 

connate  ;  ovanr  3-7 -celled,  2  collateral  ovules  in  each  celL 

(Order  OumUyircB  of  most  authors.) 

Froit  a  gland  (acorn),  solitary,  1 -seeded,  the  lower  part  (rarely 

the  entire  acorn)  included  in  a  cup  of  imbricate  scales 

or  concentric  belts 1.  Queecus. 

Fruit  of  1-3  generally  l-seeded  nuts,  enclosed  in  a  thick  cori- 
aceous prickly  involucre,  opening  irregularly         .        .  2.  Castanopsis. 
Male  flowers  in  dense  cylindrical  drooping  catkins ;  perianth 
none ;  stamens  inserted  on  the  base  or  inside  of  a  broad 
scale ;  anthers  1  -celled,  or  2-celled  with  distinct  cells ;  ovary 
2-celled,  one  ovule  in  each  cell,     ((h^ler  Corylacex  of  most 
aathors.) 
Fniit  small,  l-seeded,  in  the  axil  of  large  foliaceous  bracts  in 

drooping  spikes 3.  Carpinur. 

Frait  a  large  l-seeded  nut,  enclosed  in  a  large  cut  and 

lobed,  sometimes  spinescent,  sheathing  involucre .  4.  Cobtlus. 

1.  QUEBCTJS,  Linn. 

Deciduous  or  evergreen  trees,  with  entire  or  serrate,  coriaceous  or  sub- 
coriaceous  leaves.  Male  flowers  in  drooping  catkins  or  erect  spikes.  Peri- 
anih  3-8-lobed,  stamens  as  many  as  lobes,  or  more  numerous ;  anthers  hairy 
or  glabrous,  cells  connate.  (A  rudimentary  ovary  in  subg.  Pasania.)  Fe- 
male flowers  in  dusters  or  spikes,  rarely  solitary,  each  flower  enclosed  in 
an  involucre  of  numerous  bracts,  which  in  fruit  form  a  cup,  and  are  either 
imbricate  or  connate  into  concentric  belts.  limb  of  perianth  minutely 
toothed.  Ovary  3-celled,  with  2  ovules  in  each  cell ;  styles  3,  stigmatose 
along  the  inner  surface  or  at  the  apex  only,  often  red.  Fruit  a  gland 
(acorn),  with  a  coriaceous  pericarp,  l-seeded,  the  rudiments  of  the  abortive 


478  LXXII.  COFVUFE&JR.  [QlMTCtu. 

ovules  at  the  base  or  the  top  of  the  seed.  The  cotyledons  are  thick  fleshy, 
as  a  rule  farmaceous,  in  a  few  cases  oily  (candles  aie  made  of  the  aooins 
of  an  oak  in  New  Grenada). 

Of  this  large  genns  281  sp.  are  described  in  De  CandoUe's  Prodromns.  A.  S. 
CEnted,  in  his  introduction  to ''  Idebmann,  Chines  de  TAm^que  tropicale,*'  1868, 
proposes  to  divide  it  into  4  genera,  with  the  following  diagnostic  characters^  three 
of  which  contain  species  described  below : — 

Styles  stigmatose  along  the  inner  surface ;  male 
flowers  in  drooping  catkins  ;  leaves  generally 
serrate  or  lobea. 

Scales  of  cap  imbricate 1.  Qitsrous  (1-15). 

Scales  of  cup  in  concentric  belts       .        .        .2.  Ctolobaulmopsis  (16,17). 
Styles  stigmatose  at  the  apex  only ;  male  flowers 
in  erect  spikes  ;  leaves  entire. 

Scales  of  cup  imbricate 3.  Pasania  (18). 

Scales  of  cup  in  concentric  belts       .        .        .4.  Ctcloealajios. 

Under  this  arrangement  the  species  of  Qtierciu  are  American,  European,  and 
West  Asiatic,  whereas  the  species  of  the  other  genera  are  confined  to  Eastern 
Asia  and  the  Indian  Archipelago,  with  one  exception,  Pcuanta  cUrmflora,  (Erst 
of  California.  The  foUowuiff  clavis  includes  (in  brackets)  the  more  important 
European  and  West  Asiatic  Oaks. 

Leaves  serrate  dentate  lobed  or  pinnatifid  ;  male  fl.  in  pen- 
dnlons  catkins,  withont  rudimentary  ovary. 
Oup  with  imbricate  scales,  adpressed  or  spreading  {QuercuSj 
(Ersted). 
Scales  closely  adpressed  In  the  ripe  fruit,  more  or  less 
connate  at  base. 
Leaves  persistent  until  winter,  generally  beyond  the 
appearance  of  the  new  leaves;    styles  linear  or 
Hnear-clavate. 
Full-grown  leaves  tomentose  or  pubescent  beneath. 
Acorn  globose,  supported  at  tne  base  by  a  flat  or 
slightly  concave  cup ;  main  lateral  nerves  8- 

12  pair,  bifurcating I.  Q.  semectarpifiluL 

Acorn  cjlindrico-conical,  the  lower  half  or  third 
part  enclosed  in  a  hemispherical  cup 
Main  lateral  nerves  6-12  pair,  not  prominent    .    2.  Q.  Hex, 
Main  lateral  nerves  10-20  pair,  prominent. 
Leaves  4-8  in.  long,  rusty  or  tawny-tomentose 

beneath ;  main  lateral  nerves  10-16  pair    3.  Q,  lanuginoM. 
Leaves  8-6  in.  long,  grey-tomentose  beneath  ; 

main  lateral  nerves  14-20  pair        .        .    4.  Q.  meama. 
Full-grown  leaves  glabrous  on  both  sides  .    6.  ^.  dilaiata. 

Leaves  deciduous  in  autumn;    styles  short,  thick, 
clavate,  and  often  lobed. 
Leaves  dentate,  deeply  lobed  or  pinnatifid;  main 
lateral  nerves  6-12  pair. 
Leaves  glabrous,  short-petiolate,  with  auriculate 

base;  fruit  pedunculate        .        .  .   (6.  Q. pmivneulata,) 

Leaves  pubescent  beneath,  narrowed  into  petiole ; 

fruit  sessile (7.  Q.  tessili/hra,) 

Leaves  velvety  beneath,  pubescent  above;  fruit 

short-pedunculate (S.  ^.  Tauk) 

Jjoaves  dentate,  main  lateral  nerves  10-14  pair        .   (9.  Q.  lutUamita,) 
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Scales  free,  spreading  or  reflexed  in  the  ripe  fruit ;  styles 
linear,  acute  or  subulate. 
Main  lateral  nerves  6-10  pair  ;  leaves  dentate  lobed 
or  pinnatiiid. 
Branchlets  glabrous  ;  leaves  deciduous  in  autumn 

(in  some  varieties  later),  pubescent  beneath  .  (10.  Q,  Cerris,) 
Branchlets  tomentose  ;  leaves  deciduous  in  spring, 

tomentose  beneath (II.  Q,  ^gUops.) 

Main  lateral  nerves  6-10  pair ;  leaves  persistent,  den- 
tate, tomentose  beneath. 
Fruit  on  the  current  ywt's  shoots        .  ,  {12.  Q,  Suber,) 

Fruit  on  the  previous  year's  shoots  .  (13.  Q,  aocidenialU.) 

Main  lateral  nerves  14-16  pair,  each  nerve  terminat- 
ing in  a  long  fine  subulate  serrature;  leaves 

deciduous 14.  Q.  aerrata. 

Main  lateral  nerves  indistinct;  leaves  persistent, 

glabrous  when  full-grown,  with  spinescent  teeth  (15.  Q,  coecifera,) 
Cnp  with  concentric  belts  {CH/dobalcmopsis,  CErsted): 

Leaves  pubescent  beneath,  8-6  in.  long;  main  lat. 

nerves  10-14  pair 16.  Q.  animUaia. 

Leaves  glabrous,  white  beneath,  6-12  in.  long  ;  main 

lat.  nerves  20-25  pair 17.  Q.  lamgUoaa. 

Leaves  entire ;  male  fl.  in  erect  spikes ;  stamens  surrounding 

a  rudimentary  ovary  {Peuania,  (Ersted)  .18.  Q.  spieata. 

According  to  A.  De  (]!andolle^  the  abortive  ovules  are  in  spp.  1-15  at  the  base 
of  the  fruit,  generally  attached  to  a  more  or  less  elongated  placenta,  but  in  Q, 
spicata^  and  probably  in  Q.  annulata  and  lamdlosaf  at  the  top  of  the  fruit. 

1.  Q.  semecarpifolia.  Smith.— Tab.  IiXIV— Wall  PL  As.  Ear.  i 
174. — ^Vem.  Barchar^  jangal  ka  parimgiy  Jhelam ;  Kreu,  khareUy  kruiy 
Chenaby  Eavi ;  Karshu^  karsuiy  karzu,  muj,  Sutlej  to  Sarda ;  Ghesi^ 
Nepal 

A  large  tree,  leafless  for  a  few  weeks  in  spring,  the  spring  shoots  catkins 
and  jonng  leaves  with  soft  hairs.  Leaves  coriaceons,  rigid,  glabrate  above, 
densely  dothed  beneath  with  ferruginous  tomentum,  very  variable  in 
shape,  subsessile  or  short-petiolate,  elliptic-  or  obovate-oblong  from  cordate 
base,  obtuse,  2-^  in.  long,  entire  or  dentate  with  long,  subulate,  spines- 
cent  teeth,  main  lateral  nerves  8-12  pair,  generally  bifurcating  and  branch- 
ing at  half  their  length,  prominent  beneath,  and  impressed  on  the  upper 
side  of  leaf  Male  flowers  in  drooping  slender  catkins  2-3  in.  long,  the 
catkins  generally  fasciculate,  from  the  base  of  the  spring  shoots,  or  from 
the  axils  of  fallen  leaves  on  the  previous  year's  branchlets.  Bracts  broad- 
ovate,  ciliate.  Perianth-segments  obtuse,  ciliate;  stamens  6-18,  anthers 
glabrous,  apiculate.  Female  flowers  in  short-pedunculate  spikes ;  styles 
3-5,  elongate,  linear,  recurved.  Scales  of  cup  membranous,  brown,  ovate- 
lanceolate,  obtuse,  softly  hairy.  Acorn  globose,  1  in.  diam.,  glabrous, 
black  or  dark  brown  when  ripe,  supported,  but  not  enclosed,  by  the  small, 
concave  cup;  the  ripe  acorns  on  the  current  year's  wood.  The  leaves 
of  young  trees  or  young  shoots  are  generally  dentate,  but  entire  and 
dentate  leaves  are  not  rarely  found  on  the  same  branch. 

Saiedkoh  at  10,0(X)  ft.  N.W.  Himalaya,  mostly  on  north  and  north-west  slopes, 
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between  8000  and  10,000  ft.,  occasionally  descending  to  6000  and  aBcending  to 
12,000  ft  Nepal,  Bhutan.  Leafless  for  a  short  tune  in  April  and  May,  the 
flowers  generally  appear  with  the  fresh  leaves,  sometimes  in  June ;  the  froit  ripens 
in  August,  and  soon  falls  to  the  ground,  where  it  often  germinates  within  a  few 
days.  Qenerally  gr^arious,  offc^  covering  considerable  areas  to  the  exdusion 
of  almost  every  tree  of  other  kinds,  not  rarely  forming  the  upper  limit  of  forest 
vegetation.  Attains  a  larger  size  than  any  oak  of  the  N.W.  HimalaYa.  Trees 
70-80  ft.  high,  with  7-8  ft.  girth,  are  not  rare ;  they  often  attain  12  ft,  and  Dr 
Stewart  measured  one  15  ft.  girth  at  5  ft.  from  the  ground,  the  trunk  bifurcat- 
ing at  10  ft  In  Nepal,  WalHch  mentions  80  to  100  ft,  with  a  girth  of  14-18  ft, 
as  common  dimensions.  Where  the  young  trees  have  grown  up  close  together, 
the  Karzii  has  an  erect,  straight  trunk,  clear  of  branches.  The  grovrth  of  the 
tree  is  generallv  slow,  10-15  rings  per  in.  of  radius.  Bark  grey,  cut  by  aballov 
cracks  into  small  four-sided  scales,  with  truncate  comers.  Wood  ffreyish-brown, 
hard  and  heavy,  medullary  rays  fine  and  numerous.  In  the  hil£  it  is  used  for 
building,  door-frames,  bedsteads,  carrying-poles,  helves,  and  ploughs,  but  it  is 
said  to  warp  and  to  be  liable  to  be  eaten  by  msects.  Owing  to  the  remote  locali- 
ties where  it  mostly  grows,  and  to  its  fipreat  weight,  it  has  not  been  exported  to 
the  plains.  Yields  excellent  charcoal.  The  leaves  are  commonly  stored  as 
winter  fodder  for  cattle. 

2.  Q.  Hex,  Linn.  Holm  Oak — Yeu9e,  Pr. ;  Leccio^  It — Syn.  Q.  BaM^ 
Gritf. ;  DC.  Prodr.  xvi  ii.  38.  Vem.  Ghan'eiy  sereiy  bcUui,  Afg. ;  Sper- 
ehereiy  pargdiy  khuranja,  Trans-Indus  ;  Chur,  kharsUj  kfiareu,  irri,  yum, 
yiriy  heiruy  (kathurCjhariy  bre,  IrekchCj  Pb. 

A  middle-sized  evergreen  tree,  often  only  a  shrub,  the  shoots  of  the  cur- 
rent year  pubescent,  with  grey  striate  hairs.  Leaves  2-3  in.  long,  ccxia- 
ceous,  exceedingly  variable  in  shape,  elliptic  or  oblong,  entire,  or  with 
large  spinescent  teeth,  petioles  and  nnder  side  clothed  with  soft  grey 
tomentum,  upper  side  at  first  pubescent  with  stellate  hairs,  afterwaida 
glabrato,  main  lateral  nerves  6-12  pair,  not  prominent.  Male  flowers  in 
slender  drooping  catkins,  the  catkins  in  axillary  fascicles,  perianth  some- 
what irregularly  divided  into  4-5  membranous  ciliate  segments.  Antheia 
(in  the  Indian  specimens)  hairy,  shortly  and  obtusely  apiculate.  Ovaij 
conical,  sofb-tomentose,  exserted ;  styles  3-5,  lineai-davate,  spreading,  8u^ 
rounded  at  the  base  by  the  acute,  more  or  less  distinct  scales  of  the  perianth. 
Fruit  pedunculate,  rarely  sessile,  generally  2-3  acorns  at  the  end  and  angles 
of  a  flexuose  peduncle,  shorter  than  the  leaf.  Acorns  at  first  nearly  endoeed 
in  the  campanulato  or  turbinate  cup,  when  mature  cylindric  with  conical 
top,  light  brown,  glabrous,  shining ;  scales  of  cup  closely  adpressed,  hoary, 
base  ovate,  narrowed  into  a  linear  or  lanceolate  apex,  the  ripe  acorns  on 
the  current  year's  wood.  A  variety  with  eatable  seed  is  Q.  BaUota,  Deaf 
Th.  Kotschy  (Die  Eichen  Europas  u.  d.  Orients,  t  38)  describes  and 
figures  the  anthers  of  Q.  Ilex  as  glabrous,  but  there  are  specimens  from 
Greece  and  other  parts  of  the  Mediterranean  with  hairy  anthers.  It  is  a 
matter  for  farther  inquiry  whether  in  this  section  of  Querctts  this  is  a 
good  specific  character.  The  Indian  and  Afghanistan  specimens  hate 
densely  hairy  anthers,  and  short  nearly  oval  leaves. 

North-East  Afghanistan,  Kaffiristan,  on  the  Safedkoh,  ascending  to  10,000 
ft    Abundant  on  the  eastern  flank  of  the  Suliman  range  (5000-6500  ft)  Hills 
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north  of  the  Peshawar  valley  at  3500  ft.  Arid  tracts  of  the  inner  Himalaya,  on 
the  upper  Jhelam,  Chenab,  Bavi,  and  Sutlej,  generally  between  3000  and  8500 
ft.  In  Kunawar  its  lower  limit  is  Cheigaou  and  Panwi,  its  upper  Teling  and 
PurbnL  The  Holm  Oak  is  also  indigenous  in  the  entire  Mediterranean  region, 
extending  in  the  west  of  France  north  to  the  Loire,  and  in  a  few  places  even 
farther  ^arthe,  Finisterre).  Forms  extensive  forests  in  Provence,  Algeria, 
Spain,  Sicily,  Corsica  (in  the  region  of  F.  Pinaster,  above  the  aone  of  PhiUyrea, 
ArbutiUy  Pistada,  and  below  the  forests  of  Pitms  Laricio),  It  is  known  from 
Asia  Bfinor,  near  the  Black  Sea,  and  De  CandoUe  quotes  it  from  Palestine ;  but 
as  far  as  known  at  present  there  is  a  gap  in  its  range  of  distribution  between 
the  Mediterranean  region  and  Afghamstan,  whicl^  seems  to  favour  the  main- 
tenance of  Griffith's  specie&  Q.  Baloot  There  is,  however,  no  essential  char- 
acter separating  the  Indian  irom  the  Mediterranean  tree,  and  I  therefore  follow 
T.  Thomson,  who  first  identified  them  (Western  Himalaya,  73).  The  tree  was 
introduced  into  England  in  1581,  is  commonly  planted,  and  attains  a  large  size. 
In  &vourable  seasons  the  acorns  ripen  regularly  at  Kew.  It  is  hardy  in  south- 
west Qermany,  not  in  the  north,  ana  north-east  Fl.  April-May.  In  France  the 
fruit  ripens  in  Sept  (Mathieu),  in  England  in  Nov.  In  £!urope  the  leaves  remain 
two  years  on  the  branches.  Greganous,  but  not  often  forming  dense  or  pure 
forests  ;  in  N.W.  India  sometimes  associated  with  Olea. 

In  India  generaUv  attains  20*40  ft.,  with  a  short  straight  trunk  5-6  ft.  girth, 
but  is  often  seen  of  laiger  size.  In  Afghanistan  it  is  often  a  large  shrub,  and  in 
central  France  it  grows  in  tiie  same  manner.  It  is  a  slow-sprowing  tree,  but 
coppices  vigorously ;  there  are  extensive  coppice-woods  for  fuel  and  bark  in  the 
south  of  France  (e.g,,  near  Draguignan).  Seedlings  have  a  long  straight  tap-root. 
The  bark  is  light-  and  dark-grey,  often  nearly  blacK,  tesselated  and  cut  into  quad- 
ran^nilar  plates  by  wavv  longitudinal  furrows  and  straight  transverse  smaller 
cracks,  somewhat  resembling  the  bark  of  Eeptonia  huxifolia,  Sapwood  small, 
whitish,  heartwood  dark-brown,  often  mottled  or  with  darker  patches,  and  in 
old  trees  the  centre  wood  often  reddish-brown  or  nearly  black,  tne  annual  rings 
indistinct  Pores  small,  medullary  rays  very  broad  (i-j^  line),  ^ving  an  irregu- 
larly reticulate  appearance  on  a  vertical  section.  The  wood  is  close-grained, 
very  hard  and  heavy  ;  the  weight  of  the  European  tree  varies  between  60  and 
69  lb.  per  cub.  ft  It  warps,  twists,  and  splits  much  in  seasoning,  but  takes  a 
fine  polish.  Ploughs  and  other  agricultural  implements  are  made  of  it  where  it 
grows  in  the  N.W.  Himalaya ;  and  quantities  are  imported  into  the  western 
Fanjab  from  the  Suliman  range,  in  the  shape  of  short  cylindrical  pieces,  called 
Kharanja  lea  bdzu  (arms  of  oSk),  to  be  made  into  tool-lumdles.  The  wood  is  ex- 
cellent meLand  much  of  the  fuel  used  in  Peshawar  consists  of  it  It  yields  good 
charcoal.  Fences  are  made  of  the  branches  with  prickly  leaves,  and  those  with- 
out prickles  are  stored  for  winter  fodder.  The  acorns  are  said  to  be  a  favourite 
food  of  the  large  white-faced  monkey  (Langur^ :  the  acorns  of  the  sweet  variety 
form  an  important  article  of  food  in  Spain  ana  Algeria. 

It  IB  not  improbable  that  part  of  the  oak-galls  of  the  Paniab  bazaars  (mo^fu), 
which  are  given  medicinally  as  an  astringent,  and  used  for  dyeing  the  hair,  are 
from  this  species. 

3.  Q.  laauginosa,  Don  Prodr.  FL  Nep.  57. — Syn.  Q.  InnatUy  Wall. 
Vera.  Eavj,  rxanj,  rdi  hamj  (King  of  Oaks),  Kamaon  ]  Banga,  Nepal. 

A  large  evergreen  tree ;  spring  shoots  and  young  leavea  densely  clothed 
with  thick  soft  rust-coloured  or  tawiiy  tomentum.  Leaves  coriaceous, 
oblong-lanceolate,  dentate  with  distant  obtuse  triangular  teeth,  upper  side 
glabrous,  shining,  under  side  densely  clothed  with  thick  soft  tawny  or 

2  H 
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rast-colonied  tomentnm ;  midrib  fuid  main  lateral  nervee  10-16  pair,  pro- 
minent beneath,  impressed  on  the  upper  side  of  leaf,  blade  4-8,  petiole  ^1 
in.  long ;  stipules  ovate  or  oblong,  middle  part  hairy,  edge  thinly  mem- 
branous. Male  fl.  densely  clothed  with  long  soft  hairs,  in  slender  droop- 
ing catkins,  bracteoles  acute  ciliate.  Perianth  irregularly  divided  into  44 
short  lobes ;  anthers  glabrous,  shortly  and  obtusely  apiculate.  Female  fl. 
densely  tomentose,  styles  linear.  Acorns  sessile,  solitary  or  in  pairs,  on 
the  current  year's  wood,  cup  hemispherical,  with  adpressed  ovate  scales. 

Naini  Tal  and  a  few  other  places  in  Kamaon,  hetween  6000  and  7500  ft. 
Nepal,  Bhutan.  Fl.  April,  May ;  fr.  Oct.,  Nov.  Gregarious,  often  aaaodated 
with  Q.  incana,  attaining  70-80  ft,  with  a  straight  erect  trunk.  The  leaves  aie 
used  as  cattle-fodder. 

4.  Q.  incaaa,  Eoxb.  FL  Ind.  iiL  642. — ^Yem.  Ban,  bdnj,  banj.  Local 
names :  Vari,  Salt  range ;  Ilinj\  nn,  Jhelam. 

A  middle-sized  or  large  evergreen  tree,  with  grey  foliage,  the  current 
yearns  shoots  and  petioles  hoary.  Leaves  coriaceous,  oblong-lanceolate, 
serrate  with  shcffp  mucronate  teeth,  glabrous  above,  densely  clothed  be- 
neath with  short  white  tomentum;  main  lateral  nerves  14-20  pair,  pro- 
minent beneath,  blade  3-6,  petiole  ^  in.  long ;  stipules  linear.  Male  fl. 
pubescent  with  soft  white  hairs,  in  slender  drooping  catkins,  bracteoles 
obtuse,  longer  than  perianth.  Perianth  irregularly  divided  into  4-5  short 
lobes ;  anthers  glabrous,  shortly  and  obtusely  apiculate.  Female  fl.  axil- 
lary, sessile,  generally  in  clusters  of  2-5 ;  styles  linear-davate,  spreading. 
Acorns  on  the  current  year's  wood,  sessile  or  subsessile,  cup  at  fiist 
almost  entirely  enclosing  the  acorn,  afterwards  campanulate,  enclosing 
half  the  acorn,  which  is  at  first  tomentose,  afterwards  glabrous,  brown  and 
shining ;  scales  rough,  closely  adpressed. 

Outer  Himalaya  from  the  Indus  to  Nepal,  generally  between  3000  and  8000 
ft. ;  not  in  the  Kashmir  valley  or  the  surrounding  hills,  and  not  in  the  and 
tracts.  Its  upper  lunit  in  the  Sutlej  valley  is  opposite  Chercaon.  Qregariona, 
often  associatea  with  Rhododendron  arboreum  and  Andromeaa,  The  leaves  are 
generally  renewed  in  March  and  April,  the  flowers  appear  about  the  same  time, 
the  acorns  commence  to  ripen  in  August,  and  frequently  remain  on  the  tree 
until  the  young  fruit  of  the  ensuing  year  appears.  Attains  60-60  ft.,  with  a 
short  straight  trunk  6-8  ft.  girth  (12  ft.  has  been  noted),  but  at  lower  elevations 
it  does  not  generally  exceed  30  ft.  and  4-5  ft.  girth.  It  can  be  grown  in  the 
plains  (Saharanpur).    Bark  dark-coloured,  rough  with  cracks  and  fissures. 

Sapwood  soft,  porous,  heartwood  reddish-brown,  compact,  hard  and  heavy ; 
used  for  building  and  ploughs,  as  fuel,  and  to  make  charcoal.  The  bark  is  used 
for  tanning,  and  the  leaves  are  lopped  for  cattle-fodder.  The  acorns  are  gieed- 
ily  eaten  hy  pigeons,  bears,  and  the  large  (Langur)  monkey.  They  form  part  of 
the  officinal  i<uut  of  the  Panjab  bazaars,  given  as  a  diuretic  and  in  gonofrhoBS. 

5.  Q.  dilatata,  Lindley ;  Eoyle  HL  t.  84,  f.  2.— Syn.  Q.  flaribunda, 
LindL  Vem.  Zdih,  Kafiristan;  Ban,  bai\ji,  banchar,  baraehar,  bardifh 
bannif  parungif  cJiora,  kali  ring,  mdru,  vndut,  maru^  harsh,  margJiong,  Ph.; 
Moru,  tUanga,  kilonj,  iilonj,  timsha,  N.W.P. 

A  large  evergreen  tree,  glabrous,  youngest  shoots  only  with  slight  floe- 
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coee  pubescence.  Leaves  glabious,  dark-gieen,  coriaceous,  shining,  oblong- 
lanceolate  with  a  rounded  or  cordate  base,  entire  or  with  sharp  spines- 
cent  teeth ;  blade  2-3  in.,  petiole  ^  in.  long ;  main  lateral  nerves  8-12  pair, 
joined  by  minute  reticulate  veins.  Male  fl.  in  slender,  lax,  drooping  cat- 
kins ;  female  fl.  in  short  axillary  spikes.  Styles  3-5  linear-clavate.  Acorns 
generally  solitary,  short-pedunculate  or  subsessile,  ovoid,  brown,  half  ex- 
serted,  ^e  lower  half  enclosed  in  a  hemispherical  cup;  scales  lanceolate, 
closely  adpressed,  the  ripe  acorns  on  the  branch  of  the  current  year. 

North-east  Afghanistan,  Bharaul  in  Eafiristan  (6000-7000  ft)  Safedkoh 
(9000-10,000  ft.)  Eastern  flanks  of  the  Sdiman  range  (6(X)0.7000  ft.)  Common 
on  the  outer  ranges  of  north-west  Himalaya  from  4500  to  9000  ft,  extend- 
ing east  to  the  Kali  In  the  Sutlej  valley  Jani  in  Kunawar  jb  the  upper 
limit  of  this  species.  Flowers  and  changes  its  leaves  in  spring.  Gregarious, 
bat  generally  associated  with  other  trees.  Attains  80-90  ft.,  with  a  line  close 
dark-green  crown,  and  a  tall,  erect,  but  often  gnarled  trunk,  8-9  ft,  at  times 
15  or  18  ft  in  girth.  Madden  notes  a  tree  100  ft.  hieh  and  19  ft  8  in.  girth. 
Bark  brownish-grey,  with  elouj^ted  scales,  darker  and  larfl[er  than  those  of  Q, 
semecarpi/olia.  Wood  brownish,  hard  heavy  and  durable,  largely  used  in 
building,  for  a^cultural  implements,  aze-handles,  and  for  Jsmpan-poles.  On 
the  Sutlej  the  timber  of  this  species  is  prized  more  than  that  of  the  other  Oaks, 
the  Older  of  merit  of  the  others  being  Q.  tncanoy  uemecarp^olia  and  amitUata, 
The  leaves  are  prized  as  fodder  for  sheep  and  goats,  and  the  trees  are  often 
severely  lopped  for  that  purpose. 

6.  Q.  jpedunculatay'E^h.  British  Oak.  Chhie  t)4doticuU,YTenoh ;  Stideicfkey 
Qerman.  A  large  long-hved  timber-tree.  Leaf-ouds  ovoid ;  leaves  deciduous, 
short-petiolate  or  subsessile,  obovate  -  oblong,  with  auriculate  base,  generally 
deeply  cut  into  broad  rounded  lobes,  glabrous  or  slightly  hairy  beneath  along 
micmLD ;  main  lateral  nerves  6-12  pau\  often  alternating  with  shorter  inter- 
mediate ones.  Perianth-segments  of  male  flower  lanceolate ;  anthers  glabrous ; 
styles  broad  and  short.  I^ruit  1-5  on  axiUary  peduncles  2-6  in.  long  on  the 
current  yearns  wood.  Scales  of  cup  adpressed.  Europe,  Asia  Minor,  Ural  and 
Caucasus,  forming  extensive  and  often  nearly  pure  forests  in  the  alluvial  plains 
along  the  principal  rivers  of  Central  Europe — e.g.,  in  Hungary,  Croatia,  on  the 
Oder  and  Elbe  in  North  Qermany,  on  the  Loire  and  the  Auour  in  France. 

7.  Q,  aemUfiorOf  Sm.  Chlhie  rouvre,  French ;  Travheneichey  German.  Like 
the  former,  but  leaf-buds  ovoid-lanceolate,  leaves  obovate-oblong,  narrowed  into 
a  petiole  ^  in.  long,  deeply  cut  into  oblong  or  broad  roimded  lobes,  pubescent 
when  young,  glabrate  or  pubescent  when  full-grown ;  main  lateral  nerves  6-10 
pair,  often  idtemating  with  shorter  intermediate  ones.  Fruit  in  sessile  or  sub- 
sessile dusters.  Leaves  and  flowers  generally  10-14  days  later  than  of  Q.  pedun- 
cuUxta,  Europe  and  Asia  Mmor,  forming  extensive  forests,  often  associated  with 
the  Beech  and  .Hornbeam,  rarely  pure,  on  mountainous  and  hilly  g^oimd,  not, 
as  a  rule,  on  alluvial  soiL  Q.  ^iitSescens,  Willd.,  is  a  tomentose  variety  princi- 
paUy  found  on  warm  dry  hills  in  South  Europe,  where  it  takes  the  place  of  the 
xuore  glabrous  Q,  setsiliflora  of  the  North. 

In  England  and  the  lowlands  of  Scotland  Q,  pedwicukUa  is  the  commoner  of 
tiie  two  Oaks,  but  in  North  Wales  and  the  Iml-partB  of  northern  England  Q,  ses- 
mlifiora  is  more  frequent  (Benth.  British  Fl.  422).  Intermediate  forms  between 
-fehese  two  Oaks  are  found  in  England  and  elsewhere,  and  the  leading  systematic 
l30tanists  of  the  present  day,  Bentham,  Hooker,  and  A.  De  Candolle,  unite 
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them  under  the  name  of  Q.  Eobur,  Linn.    Forestere,  however^  paiticolaily  in 
France  and  Germany,  find  no  difficulty  in  keeping  them  apart.    The  fleedlin^ 
of  both  species  have  a  long  tap-root ;  they  coppice  vij^oroufily,  and  the  baik  is 
used  largely  by  tanners.  The  value  and  uses  of  Oak-tmiber  for  casks  and  barrel- 
staves,  furniture,  house-  and  ship-buildins,  are  well  known.    There  is  notmnch 
difference  in  the  structure  and  qualities  of  the  timber  of  the  two  species.    Sap- 
wood  smaU,  soft,  whitish,  decays  rapidly,  and  is  attacked  by  insects ;  the  heart- 
wood  well  defined,  brown,  hard,  strong  and  generally  durable,  except  under  certain 
circumstances  in  contact  with  iron.    Medullary  rays  of  two  classes ;  numerouB 
very  fine  rays  and  (comparatively)  few  very  large  rays,  some  commencing  at  the 
centre,  others  at  the  outside  of  annual  rings  ;  the  huge  ra^  ^-^  line  wide,  2-3 
in.  high,  giving  the  wainscot  appearance  on  vertical  sections.    Annual  rings 
distinctly  marked  by  an  inner  belt  (spring  wood)  of  lai^  pores,  dose  together, 
and  an  outer  belt  of  compact  wood  with  mie  pores,  generally  arranged  in  linear 
or  wedffe-shaped  patches  at  right  angles  to  the  annual  rings,  and  only  visible 
under  tne  glass.  The  weight  of  Oak  (seasoned  heartwood)  fluctuates  between  33 
and  64  lb.  per  cubic  ft.  It  is  an  interesting  question,  which  is  not  without  prac- 
tical importance,  how  far  the  weight  of  Oak-timber  depends  upon  the  width  of 
the  armual  rings.    Mathieu  (Fl.  For.  234,  240)  is  of  opinion  tnat  fastergrown 
Oak-timber  is  ^nerally  heavier,  the  porous  tissue  of  the  spring  wood  forming  a 
smaller  proportion  of  the  entire  wood.    The  following  datfl^  which  I  have  noted 
on  samples  of  Oak-timber  from  different  sources  presented  to  the  Kew  Mtuenm 
by  the  Admiralty,  bear  out  this  view  to  a  certain  extent ;  slow-grown  Adriatic 
timber,  for  instance,  with  20  rings  on  one  inch  of  radius,  weighing  41  lb.  per 
cub.  ft.,  while  faster-grown  wood  from  Trieste,  with  only  6|  riugs^  weighs  60  lb. 
Exceptions,  however,  are  not  wanting ;  thus  the  heaviest  timber  is  a  somewhat 
slower-grown  wood  from  Sardinia  with  1 1  rings  per  inch  : — 

Sardinia,    66  rings  on  6  in.  of  rad.  Weight,  59.3  lb. 

Trieste,      40    „               „  „      50.6  „ 

Dantsic,     75    „               „  „      48.4  „ 

Italy,         72    „               „  „      48.1   „ 

TuBcanj,    84    „               „  „      46.2  „ 

Adriatic,  120    „               „  „      40.9  „ 

8.  Q.  TozOf  BoBc ;  Kotschy  I.  c.  t.  22.  Chine  tauzin,  Fr.  A  small  deciduons 
tree,  young  shoots  silvery  white ;  with  long  spreading  roots,  throwing  up  abundant 
root-shoots.  Leaves  petiolate,  obovate-oblong,  generally  pinnatifid,  s^ments 
linear-oblong,  the  middle  ones  often  lobed,  thick-velvety  beneath,  and  pubescent 
above  with  stellate  hairs.  Perianth-segments  of  male  fl.  lanceolate,  hairy ;  an- 
thers glabrous  ;  stvles  broad  and  short.  Fruit  2-4,  short-pedunculate,  on  the 
current  year's  wood  ;  scales  of  cup  adpressed.  West  of  France.  Spain,  Portogsl, 
probably  also  in  Syria.  Forms  vigorous  coppice- woods  on  sandy  soU,  and  yid^ 
excellent  bark  for  tannine.    Wood  mainly  used  for  fuel. 

9.  Q.  lusitanicoy  Webb ;  DC.  Prodr.  xvi.  ii.  17.  A  large  tree,  sometimes 
a  shrub,  the  foliage  deciduous  in  autumn  or  persistent  to  the  end  of  winter. 
Leaves  ovate-  or  obovate-oblong,  generally  grey-tomentose  beneath  while  yoong, 
glabrate  when  full-grown,  dentate  with  large  triangular  rounded  or  oblong  teeth ; 
main  lateral  nerves  straight,  parallel,  undivided,  10-14  pair.  Perianth-seffments 
of  male  fl.  lanceolate  ;  anthers  glabrous  ;  styles  thick,  snort.  Fruit  on  the  car- 
rent  year's  wood,  sessile  or  short-pedunculate,  solitanr  or  in  pairs  ;  scales  of  cap 
adpressed.  Mediterranean  region,  Syria  and  Asia  liunor.  To  this  sp.  belong 
according  to  A.  De  Candolle,  a.  the  ''Chine  teen''  of  Algeria,  Q.  MirMsih 
Durieux,  Mathieu  Fl.  For.  250,  a  magnificent  long-lived  tree,  attaining  ISO  ft, 
with  20  ft.  girth,  and  forming  extensive  forests,  particularly  in  Eastern  Algeria. 
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/5.  Q,  infectoricLj  Olivier,  the  GcM  or  Dyer^  Oak.  A  shrab  or  middle-sized 
tree  in  Greece,  Bosnia,  Asia  Minor,  and  Syria,  extending  east  to  the  confines 
of  Persia,  with  cylindrical  acorns,  the  leaves  grey  nndemeath,  yielding  the 
Galls  used  in  medicine  and  dyeing,  which  are  imported  into  Europe  from  the 
Levant. 

10.  Q.  Cerrisy  Linn. ;  Reich.  la  Fl.  Germ,  t  660.— Syn.  Q,  atutriaca, 
Willd. ;  Kotschy  Eichen,  t.  20.  Turkey  or  Mossy-cupped  Oak  Gkh^  cheveluj 
Fr. ;  Zerreiche,  Germ.  A  large  tree.  Leaves  petiolate,  elliptic  or  oblong,  van- 
ously  lobed,  often  pinnatifid,  pubescent  and  pale  beneath,  glabrous  above,  main 
lateral  nerves  6-10  pair ;  stipules  and  outer  bud-scales  long,  setaceous.  Perianth- 
segments  of  male  ti.  4-6,  oblong  or  ovate  ;  stamens  4-6,  anthers  hairy ;  styles 
linear,  recurved.  Fruit  on  the  previous  yearns  wood,  solitary,  or  in  clusters 
of  2-4^  sessile  or  on  short  thick  peduncles  ;  cup  large,  scales  free,  subulate, 
spreading  or  recurved.  Asia  Minor,  North  Syria,  ^uth  Europe,  extending 
north  to  Hungary  and  Lower  Austria,  and  in  France  to  the  Doubs  and  Loire. 
Often  associated  with  the  common  Oak.  FL  May ;  the  fruit  ripens  in  Sept 
of  the  second  year  ;  the  leaves  fall  in  Oct  or  Nov.  The  Luctmbe  and  FuLham 
Oaks,  believed  to  be  hybrids  between  Gerris  and  Suber,  are  evergreen,  or  nearly 
so.  Structure  of  the  wood  similar  to  that  of  the  common  Oak  ;  the  sapwood 
IB  larger,  the  heartwood  of  a  deeper  brown,  and  the  lar^  rays  more  numerous, 
giving  it  a  most  varied  and  beautiful  wainscot  grain.  Weight,  53-58  lb.  It  crows 
more  rapidly  than  the  common  Oak,  with  a  straight  powerful  terminal  shoot ; 
in  England  it  was  introduced  in  1735,  and  trees  10-12  ft.  girth  are  not  rare. 

Q.  peeudowber^  Santi ;  Kotschy  L  c.  t  xxxv.,  differs  from  Q,  Gerris  by  per- 
sistent, coriaceous,  less  deeply  lobed  leaves  which  are  grey-tomentose  beneath. 
In  a  few  localities  of  Provence,  in  Algeria,  Sicily.  Italy,  and  Istria.  Yields 
cork  of  an  inferior  description. 

11.  Q.  JSgilopSf  Linn. ;  Hook.  Trans.  linn.  Soc  xxiii.  384,  t.  38. — Syn. 
Q.  VauoneOj  Kotschy  1.  c.  t  7.  ValUmea  Oak.  A  moderate-sized  tree,  leaf- 
buds  obtuse,  hoaiy,  branchlets  of  the  current  and  previous  year  grey-tomentose. 
Leaves  ovate  or  ovate-oblong,  ^y-tomentose  beneath,  and  often  on  the  upper 
aide  also,  dentate  with  large  triangular  cuspidate  teeth  or  deeply  lobed  and  often 

J>innatifid,  main  lateral  nerves  6-10  pair,  nudrib  flexuose  in  the  upper  part  of 
eaf.  Male  fl.  mostly  hexandrous,  bracteoles  lanceolate,  caducous,  generally 
longer  than  perianth,  anthers  hairy,  not  apiculate.  Styles  subulate,  recurved. 
Fruit  sessile,  solitary,  cup  large^  1-1 1  in.  diam.,  at  first  enclosing  the  acorn, 
afterwards  hemispherical,  scales  free,  tnick,  linear,  often  angular,  hoary,  erect  or 
more  generally  reflexed,  acorn  ovoid,  more  commonly  cylindrical,  1-2  in.  long, 
green  when  ripe.  Eastern  Mediterranean,  Asia  Minor,  Syria.  In  Syria  the  tree 
grows  gregariously,  never  as  a  bush,  but  i^ing  on  a  stout  gnarled  trunk  3-7  ft.  in 
cirth,  to  tne  height  of  20-30  ft.  Hook.  L  c  3857  The  acorns  are  eaten  raw  and 
boiled,  the  cupme  is  used  for  tanning  and  dyeing,  and  is  exported  in  large 
quantities  from  Asia  Minor  under  the  name  of  Fmant,  Vallonea.  The  leaves 
udl  in  winter  or  early  spring,  a  little  before  or  after  the  young  leaves  come  out. 
Q.  persica,  Jaub.  et  Spach  ;  DC.  Prodr.  xvi.  ii.  47,  of  Persia  and  Kurdistan, 
differs  by  oblong  or  ovate-lanceolate  leaves,  with  10-16  pairs  of  main  lateral 
nerves. 

12.  Q.Svber,  Liim. — Gork  Oak.  GMne  li^e,  Fr.  Savero,  mgherOy  It  A 
middle-sized,  long-lived  tree,  with  thick  corky  bark,  and  scanty  ioHage,  other- 
-wise  resembling  Q,  Ilex.  Leaves  evergreen,  remaining  two  years  on  the 
branches  and  sometimes  longer,  branchlets  and  under  side  of  leaves  with  short 
grey  tomentum.  Leaves  ovate  or  ovate-oblong,  acute,  crenate  or  dentate,  the 
teeth  sometimes  long-cuspidate  ;  blade  about  2,  petiole  ^  in.  long.  Male  fl.  in 
fasciculate,  somewhat  compact,  drooping  catkins,  perianth  campanulate,  6-fid, 
anthers  generally  hairy.    Styles  linear,  recurved.    Fruit  solitary  or  in  pairs,  on 


486  LXXIL  CUPULIFEBiR.  [Qfiercus. 

short  thick  peduncles,  on  the  current  year's  wood.  Lower  scales  of  cup  ovate, 
adpressed,  upper  lanceolate,  spreading.  Western  Mediterranean  region,  SouUi- 
em  and  Eastern  Spain,  Algeria,  South  France,  Corsica,  Italy,  ^<dly,  Ddbnatia. 
Attains  a  very  large  size  in  Andalusia.  Hardy  in  EnglandL  The  wood  )b  ami- 
lar  to  that  of  Q,  IleXy  meduUary  rays  very  broad,  net^y  1  line  wide,  but  larger 
pores.  Cork  is  the  outer  bark  of  the  trunk,  composed  of  cellular  tissue ;  it  com- 
mences to  form  at  an  early  age,  and  is  generally  taken  off  in  intervals  of  7-10 
years.  It  is  removed  during  the  summer  months,  and  great  care  is  neceseaiy 
not  to  injure  the  surface  of  me  inner  bark,  and  the  layer  of  soft  cellular  tione 
between  the  iimer  bark  and  the  cork,  from  which  the  latter  is  regenerated. 
The  naked  trunks  of  the  trees  from  which  the  cork  has  recently  been  removed, 
have  a  peculiar  reddish  colour,  until  they  reclothe  themselves  with  a  fitesh  layer 
of  cork.  The  first  crop  (called  li^e  mdle  in  Provence)  is  cracked  and  irr^- 
lar,  and  is  generally  without  value;  the  succeeding  crope  form  the  cork  of 
commerce,  and  a  tree  continues  to  yield  these  periodical  crops  until  an  advanced 
age.  The  principal  supply  of  cork  comes  &om  Spain,  but  France  also  has  fine 
and  valuable  Cork-Oak  forests ;  the  tree  is  ofien  mixed  with  Q.  Ilex  and 
Fimu  Finaster,  on  the  range  of  hills  called  Les  Maures  in  Provence,  be- 
tween Hyk^ea  and  Draguignan.  and  in  Corsica.  In  Algeria  the  Cork-Oak 
forests  are  more  extensive,  but  tney  have  of  late  years  suffered  much  from  fires. 
The  tree  has  a  thin  and  light  foliage,  and  thus  favours  the  growth  of  Erica 
arbarea  and  other  underwood,  which  catches  and  spreads  fire  readily  dunnff  the 
dry  and  hot  summer  months.  In  Provence,  also,  destructive  forest-fires  have 
at  various  times  damaged  extensive  forests  containing  the  Cork-Oak.  Plants 
of  the  Cork-Oak  have  repeatedly  been  sent  to  India,  but  as  yet  without  mock 
success. 

13.  Q.  'ocdderUalis,  Gay  ;  DC.  Prodr.  xvi.  ii.  44  (figd.  by  Kotschy  L  e.  1 33 
as  Q.  tSuber)f  differs  from  Q,  Svbery  mainly  by  requiring  two  years  to  ripen  its 
fruit,  which  is  on  short  stout  peduncles  on  the  previous  year's  wood.  Portugal, 
Gallicia,  Asturia,  South-West  France.    The  leaves  remain  a  little  more  than  a 

Sear  on  the  branches.  Produces  cork  of  excellent  quality,  which  is  collected 
ke  that  of  Q.  Svber,  More  hardy  than  Q.  Suber,  extends  considerably  fiuther 
north;  many  of  the  old  Cork-Oak  trees  in  England  and  Ireland  belong  to  this 
species.  Mathieu  (Fl.  For.  265}  relates  a  remarkable  instance  of  Gork-Oak 
planUtions  made  at  £elle-Me-en  Mer  (lat  47"  20^  in  1826,  with  plants  and 
acorns  brought  from  Catalonia  (Q.  Sttber)  and  the  Landes  (Q.  ooddetUalis)' 
The  former  all  perished,  but  the  latter  survived.  In  spite  of  these  interesting 
and  well-established  facts,  it  seems  doubtful  whether  Q.  ooeidentctlis  oaghi  to  he 
retained  as  a  distinct  species.  The  duration  of  the  leaves,  and  the  time  which 
the  acorns  require  to  npen,  are  subject  to  great  variations  in  several  species  of 
this  genus  ;  and  it  seems  doubtful  whether  these  characters  can,  in  the  present 
case,  be  relied  upon  for  specific  distinction. 

14.  Q.  seirata,  Thunb.  Fl.  Jap.  176  (not  of  Roxb.)— Syn.  ft  polt 
antha,  LindL  in  WaU.  Cat.  2771. 

A  middle-sized  deciduous  tree;  buds  ovoid-lanceolate,  closed,  scales  acute, 
floccose,  youngest  shoots  pubescent  with  soft  hairs,  flowers  tawny-tom^- 
tose.  Leaves  oblong4anceolate  when  mature,  coriaceous,  glabrous,  shin- 
ing, often  with  tufts  of  hairs  in  the  axils  of  the  main  lateral  nerves,  young 
leaves  sofb-tawny-tomentose  beneath,  and  with  scattered  hairs  on  the  uppe^ 
side ;  main  lateral  nerves  14-16  pair,  parallel,  each  terminating  in  a  long 
fine  subulate  serrature,  often  J  in.  long,  transverse  nerves  numerous,  fine, 
at  right  angles  to  lateral  nerves ;  blade  4-6,  petiole  slender,  1-1  j^  in.  loog- 
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Male  flowers  in  slender  pendulous  racemes,  bracteoles  ovate-lanceolate,  a 
little  longer  than  perianth.  Female  floweis  in  short  axillary  spikes,  style 
filiform,  with  capitate  and  often  bifid  apex.  Fruit  subsessile  on  the  pre- 
yious  year's  wood,  solitary  or  in  clusters  of  2-3,  cupule  at  first  enclosing 
the  acorn,  opening  afterwards,  scales  numerous,  &ee,  linear  or  subulate, 
hoary,  the  outer  reflexed,  the  inner  erect;  acorn  subglobose,  glabrous, 
shining,  more  than  half  immersed  in  the  cup,  which  is  1^  in.  diam. 

Nepal,  Sikkim  (3000-5000  ft),  Kasia.  Japan,  Korea,  North  and  West  China. 
FL  March-May.  The  young  leaves  appear  with  or  after  the  flowers  (in  Japan, 
in  May).  The  wood  has  middle-sized  nores  and  broad  medullary  rays.  This 
is  one  of  the  species  of  Oak  on  which  tne  Japanese  Oak-silkworm  {Yamamdi 
or  Tama  mayUy  Moimtain  Cocoon)  lives,  which  yields  a  strong  but  rough  and 
hard  silk,  spun  in  Japan  with  cotton  or  other  silk,  hut  not  much  exported. 
The  tree  is  either  planted  in  avenues  or  as  short  rotation  coppice-wood,  which  is 
cut  over  every  thim  or  fifth  year.  The  eggs  (glued  on  strips  of  paper)  are  tied  to 
the  Oak-bushes  when  the  buds  begin  to  swell ;  sometimes  they  are  bred  under 
cover  on  Oak-bushes  placed  in  water,  and  ^ut  out  upon  the  trees  when  they  are 
a  few  weeks  old.  This  silkworm  is  also  raised  on  the  bills  of  the  Shantung  and 
Sechuen  districts  in  China  (Ostr.  Ungar.  Expedition  nach  Siam  China  u.  Japan, 
1872,  Append.  172,  282). 

Q,  serratOy  Roxb.  FL  Ind.  iii.  641 ;  111.  in  Herb.  Kew,  2393,  has  male  and 
female  flowers,  with  much  soft  dark-brown  down  (Eoxb.),  in  long  erect  puucu- 
late  spikes,  and  probably  is  Ccutanopsis  indica,  A.  DC. 

15.  Q,  eoccifera,  Linn. ;  Sibthorp.  Fl.  Grssca,  t.  944 ;  Reichenb.  Fl.  Qerm. 
t.  643 ;  Kotschy  L  c.  t.  29.  —  CMne  kerm^,  Fr.  A  shrub,  sometimes  a 
small  tree,  branchlets  and  young  leaves  widi  scattered  stellate  hairs.  Leaves 
ovate  or  oblong-ovate,  dentate  with  spinescent  teeth,  small,  firm,  coriaceous, 
glabrous,  shining,  dark  green,  with  prominent  reticiiLate*  veins  and  indistinct 
hiteral  nerves.  Male  flowers  distant  in  lax  pendulous  catkins,  perianth  2-6- 
fid ;  stamens  2-6,  anthers  glabrous,  apiculate ;  styles  subulate,  recurved.  Fruit 
solitary,  sessile  on  the  previous  year^  wood,  scales  of  cup  connate  at  the  base, 
upper  part  free,  linear,  reflexed,  the  innermost  scales  erect.  Forms  large 
extent  of  low  brushwood  on  dry  hills  in  the  Mediterranean  region,  used  as 
fuel,  the  bark  for  tanning  ;  a  Coccus  which  lives  on  this  species  was  formerly 
collected  and  used  largely  as  a  dye. 

Q,  calliprinos,  Webb  ;  DC.  Prodr.  xvi.  ii  54 — Syn.  (?,  pgeudococctfera,  Hook. 
Trans.  Linn.  Soc.  xxxiii.  381,  not  Desf. ;  Chine  garriguej  Fr. — is  supposed  to 
differ  from  Q.  eocciferOy  by  oblong  leaves  with  cordate  base,  the  teeth  rarely  spin- 
escent, and  a  larger  cup  with  longer  but  not  spinescent  scales ;  but  these  cnarac- 
ters  axe  not  constant,  and  there  are  intermediate  forms,  so  that  possibly  they  may 
eventually  be  regarded  as  one  species  only.  Mediterranean  region  and  Western 
Asia  to  the  borders  of  Mesopotamia.  Often  a  low  shrub  only,  but  where  protected 
crows  into  a  stately  tree.  The  famous  Oak  of  Mamre,  called  ''  Abraham's  Oak," 
belongs  to  this  species  ;  Hooker  (1.  c  t.  36)  gives  a  sketch  of  it,  and  states  that 
this  species  is  by  far  the  most  abundant  tree  throughout  Syria,  covering  the 
rocky  nills,  of  Palestine  especially,  with  a  dense  brushwood  of  trees  8-12  ft. 
high,  branching  from  the  base,  thickly  covered  with  small  evergreen  rigid  leaves 
and  bearing  acorns  copiously,  which  like  the  cup  are  exceedingly  variable  in 
shape. 

16.  Q.  aannlato,  Smith.— Tab.  LXV.— DC.  VtoAx.  xvL  ii.  100.— Yem. 
Brduy  bren,  bannij  indri,  Pb. ;  Pharonjy  phomaty  phalianty  Kamaon. 


/ 


488  LXIUL   CUPUUFERiS.  [Qtiercttf. 

A  laige  or  middle-sized  eyeigreen  tree,  nearly  glabionsi  buds  glabrous, 
shining,  ovoid,  often  more  or  less  distinctly  4-sided,  the  scales  imbricate 
all  round  or  ananged  in  four  vertical  row&  Leaves  coriaceous,  glabroiu 
and  shining  above,  clothed  beneath  while  young  with  grey  short  silky 
pubescence,  lanceolate-oblong  with  an  unequal-sided  base,  acuminate, 
lower  half  entire,  upper  half  with  sharp  cuspidate  and  somewhat  cuired 
serratures,  main  lateral  nerves  undivided,  10-14  pair ;  blade  3-6,  petiok 
^•1  in.  long.  Male  flowers  in  lax  slender  drooping  catkins,  biacteoles 
lanceolate,  twice  the  length  of  perianth,  hairy,  perianth  of  5  lanceolate 
segments.  Female  flowers  sessile,  2-3  on  short  axiUaxy  peduncles,  scales 
of  cupule  more  or  less  connate  into  2-3  concentric  sheaths,  the  oute^  oflea 
5-lobed,  styles  4,  broad  and  short,  recurved.  Fruit  solitary  or  in  pain, 
on  short  stout  peduncles,  cup  hemispherical,  consisting  of  4-8  concentrie 
grey  velvety  belts,  the  inner  entire,  the  outer  obtusely  dentate,  acorn 
short  ovoid,  glabrous,  shining,  the  lower  half  enclosed  in  the  cup. 

d  temiserratUy  Eoxb.  FL  £id.  iii.  641 ;  Wight  Ic.  t.  211,  from  Silheti 
is  probably  this  species;  the  description  and  the  drawing  (DL  in  Hb.  Kew, 
2392)  agree,  with  one  exception ;  the  gland  is  cyUndric  and  four  times 
longer  than  the  cup.  Nothing  is  known  regardiug  the  male  flower,  and 
I  have  not  seen  auUientic  specimens.  It  is  a  common  tree  in  Burma,  where 
it  is  called  Thitcha.     Q.  veluHfia,  LindL,  is  probably  the  same  species. 

Valleys  of  the  outer  Himalaya,  ascending  to  5000  fb.,  here  and  there  on  the 
Jhelam,  Chenab,  Ravi,  Bias,  and  SuUej,  more  common  in  Qarhw^  and  Eamaon, 
Nepal,  Sikkim,  Bhutan,  Kasia  hills.  Qenerally  on  warm  div  slopes,  often  gre- 
garious and  associated  with  Q:  incana  near  the  lower  limit  of  that  tree.  These 
two  species  form  coppice-woods  in  the  Kangra  valley  with  standards  of  Alhizna 
stiputata  {Oi),  Fl.  March,  June ;  the  fruit  ripens  Aug.  to  Oct.  Attains  60 11 
with  a  straight  erect  trunk  5-6  ft.  girth.  Growth  slow.  Bark  dark  grey,  rough 
with  transverse  deep  and  short  thick-edged  fissures.  Wood  similar  to  that  of 
Q,  incana,  but  less  valued. 

17.  Q.  lamellosa,  Smith;  WalL  PL  As.  rar.t  149;  Hook.  f.  IlLHinu 
t.  20. — ^Vem.  Shalshi,  pharat-fRnghaliy  Nepal. 

A  large  tree,  with  thick  branchlets,  and  short  subglobose  leaf-buds,  the 
scales  spirally  arranged.  Leaves  firm,  coriaceous,  white,,  waxy  beneath, 
and  with  matted  deciduous  pubescence,  oblong-lanceolate  or  elliptic,  cus- 
pidate-serrate, main  lateral  nerves  20-25  pair,  l&e  the  midrib  impressed  on 
the  upper  side  and  very  prominent  beneath,  joined  by  transverse  veins 
at  right  angles,  blade  6-12  in.,  petiole  1^  in.  long.  Fruit  in  short  pedun- 
culate axillary  spikes,  cup  while  young  of  few,  when  full-grown  of  nume- 
rous (10-16)  concentric  belts,  hemispherical,  attaining  2  in.  diam.,  acom 
velvety,  subglobose,  more  than  half  enclosed  in  the  cup.  Q,  paueilafMir 
loaOj  Alph.  DC.  Prodr.  zvL  iL  101,  is  not  specifically  distinct^  the  number 
of  concentric  belts  is  larger  in  full-grown  cup& 

Nepal,  Sikkim  (5000-8000  ft.}  One  of  the  commonest  trees  about  Daijilin^ 
Bhutan.  Fl.  in  spring  ;  the  frmt  ripens  in  November.  Attains  80-190  fi,  with 
a  tall  straight  trunk  40-60  ft  high,  and  9-15  ft.  girth. 
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18.  Q.  spicata,  Smith;  Wall.  PL  As.  rar.  t.  46. — Syr.  Q,  ttquamata^ 
Eoxb.  FL  Ind.  iii  638;  Wight  Ic.  t  213,  Vem,  Dandwa  dngali^  phaco 
djighcUiy  arkautoy  Kepal ;  Bard  chakma^  Silhet ;  TIdtcha*  Buim. 

A  large  evergreen  tree,  with  thick,  glabrous  branchlets.  Leaf-huds 
open,  scales  imbricate,  lanceolate,  cuspidate.  Leaves  entire^  glabrous, 
shining,  coriaceous,  thick  and  firm,  elliptic -lanceolate  or  oblanceolate, 
narrowed  into  a  short  petiole,  6-9  in.  long,  main  lateral  nerves  12-18  pair. 
Flowers  in  erect  terminal  and  axillary  spikes,  forming  terminal  panicles. 
Male  and  female  flowers  on  distinct  spikes,  and  often  on  separate  trees. 
Male  flowers  in  sessile  globose  or  elongated  tomentose  heads,  supported 
by  3  lanceolate  bracts,  the  middle  one  longer  than  the  lowest  flower,  with 
snbiilate  bracteoles  between  the  flowers.  Perianth-segments  5-6,  stamens 
10-1 2,  surrounding  a  tomentose  rudimentary  ovary.  .Fruit  in  sessile 
clnsteis  of  3-5,  arranged  in  erect  spikes  with  woody  rachis,  9-12  in.  long. 
Cup  with  adpressed  imbricate  scales,  enclosing  the  acorn  while  young, 
afterwards  flat-concave,  supporting  the  base  of  the  subglobose  acorn,  ad- 
joining cups  generally  connate.     Acorn  hard,  §-1  in.  diiun. 

Nepal,  SikMm  (2000-4000  ft.),  Bhutan;  Assam,  Kasia,  Ohittagong,  Burma, 
Indian  Archipelago.  FL  March,  April ;  the  fruit  ripens  Sept. -Oct  of  the 
second  year. 

Other  common  Indian  evergreen  Oaks  of  this  section  with  entire  leaves  and 
spicate  fruit,  are :  1.  Q//enestrata,  Boxb.,  glabrous ;  sceJes  of  cup  imbricate,  nearly 
connate,  apex  free,  spreading.  East  Bengal,  Burma.  Wood  hard,  warps  much, 
medullary  rays  very  broad.  2.  Q.  dealbata.  Hook,  f  &  Th.  (probabl^r  identical 
with  Q.  acumincUa,  Rozb.),  leaves  white-hoaiy  beneath,  scales  of  cup  imbricate. 
East  Ben^,  Burma.  3.  Q.  lappacea,  Boxb.,  with  pubescent  membranous  or 
thinly  coriaceous  leaves,  upper  naif  of  cup-scales  free,  spreading.  East  Bengal, 
Burma.  4.  Q.  laineecefolia,jRoxh.,  glabrous  ;  cup  witii  concentric  bands,  with- 
out scales,  enclosing  f  of  acorn.  A  species  diflfering  from  most  other  Oaks  by 
a  ruminate  albumen,  and  bv  the  stnicture  of  the  wood,  which  has  very  fine 
medullary  rays.    East  Bengal,  Burma. 

2.  CASTANOPSIS,  Spach. 

Evergreen  ti^ees  with  entire,  rarely  serrate  coriaceous  penniveined  leaves. 
Flowers  in  erect  spikes,  arranged  in  terminal  panicles,  the  female  flower- 
spikes  generally  terminal,  the  male  spikes  lateral  and  more  numerous. 
Male  flowers  fasciculate ;  perianth  5-6-lobed ;  stamens  generally  twice  as 
many,  surrounding  a  hairy  rudimentary  ovary;  anthers  small,  2-celled, 
cells  connate.  Female  flowers  1-3,  included  in  an  involucre  of  numerous 
scalea  Limb  of  perianth  of  6  biseriate  segments.  Ovary  3-celled,  with  2 
oTules  in  each  cell ;  styles  3,  rarely  more,  linear,  stigmatose  at  the  apex. 
One  to  three  1-seeded  nuts  entirely  included  in  the  enlarged  capsuliform 
subglobose  involucre,  which  is  coriaceous,  outside  thickly  covered  with 
sha^,  often  branching,  prickles,  and  splits  open  irregularly.  Cotyledons 
farinaceous. 

*  Thitcha  is  the  Burmese  name  also  for  Q,  feneHrata,  lappacea,  semiserraUh  and 
other  Oaks. 
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Leaves  entire,  glabitms ;  inyolucre  tomentoee,  with  stout  stellate 

and  branching  spines 1.  C  trUMieL 

Leaves  serrate,  tomentose  beneath 2.  C,  indiok 

1.  0.  tribnloideB,  Alph.  DC;  Prodr.  xvL ii  111.— Syn.  Ctiiereus armata, 
Roxb.  Cor.  PI.  t.  296;  Fl  Ind.  ill  640;  Wight  Ic  t.  770.  a/eror, 
Eoxb.  1.  c.  639;  Wight  Ic.  t.  218.  Vem.  Tumart,  Aw^*,  Kamaon; 
Kania  singar,  Assam ;  Singhara,  Tipperah ;  Kyanisa,  BaniL 

A  large  eyezgreen  tree,  youngest  shoots  slightly  pnbescenti  leaf-bads 
open,  with  erect  lanceolate  scales.  Leaves  entire,  finn-ooriaceous,  glab- 
rous, shining,  pale  beneath,  lanceolate,  3-6  in.  long,  iianawed  into  ^oit 
petiole,  main  lateral  nerves  8-12  pair.  Flowers  in  erect  panicokte  pubes- 
cent spikes,  male  and  female  flowers  on  distinct  spikes,  but  generally  in 
the  same  panicle.  Male  flowers  sessile,  solitary,  or  3-5  together,  in  small 
clusters ;  perianth  of  6  segments ;  stamens  1 2,  on  long  filamoits,  sonoimd- 
ing  a  tomentose  rudimentary  ovary.  Styles  long,  linear,  erect  Fmit  on 
long  erect  spikes,  with  woody  rachis ;  acorn  ovoid,  completely  enclosed 
by  the  thorny  involucre,  which  is  gprey-tomentose,  and  thickly  set  with 
stout  stellate  and  branching  spines,  each  about  j^  in.  long.  Cotyledons 
ruminated. 

South-east  Eamaon,  near  the  right  bank  of  the  Saida  river,  between  2000  and 
6000  ft.  Nepal,  Sikkim  (4000-7000  ft.).  Bhutan,  Kasia,  Chittagong,  hills  in 
Burma  above  3000  ft.  Fl.  April,  May ;  me  fruit  ripens  in  autumn  of  the  second 
year.  Wood  hard,  weight  62  lb. ;  in  Nepal  large  mortars  and  pestles  for  grind- 
mg  grain  are  made  of  it,  and  it  is  a  favourite  wood  for  carpenters'  work. 

2.  0.  indica,  Alph.  DC. ;  Prodr.  xvL  iL  109. — Syn.  Casianea  indka, 
Boxb.  L  c.  643. 

A  middle-sized  evergreen  tree,  current  year's  branchlets  and  under  side 
of  leaves  rusty-tomentose,  leaf-buds  open,  scales  lanceolate.  Leaves  subses- 
sile  or  short-petiolate,  elliptic  or  elliptic-lanceolate,  cuspidate^senate,  6-9 
in.'  long,  main  lateral  nerves  15-20  pair.  Flowers  in  erect  paniculate 
tomentose  spikes,  male  and  female  flowers  generally  in  distinct  spikes,  bnt 
in  the  same  panicle.  Male  flowers  sessile,  in  rounded  bracteate  clustois ; 
perianth  of  6  segments ;  stamens  12,  filaments  long  slender,  surroimding 
a  tomentose  rudimentary  ovary.  Female  flowers  solitary,  or  2-3  in  one 
cup,  often  with  short  stamens ;  styles  linear,  erect,  the  ends  spreading. 
Fruit  in  erect  spikes,  with  a  thick  woody  rachis.  Acorns  often  2  in  one 
cup,  which  encloses  them  completely,  and  is  thickly  set  with  fiiscicnlato 
prickles  about  ^  in.  long.     Cotyledons  not  ruminated. 

Nenal,  ascending  to  4000  ft.  Sikkim,  Terai,  Assam,  Kasia,  Ghittagong.  Fl- 
Aug:-Nov. ;  the  fmit  ripens  in  the  following  autumn.  The  seeds  are  e^en  in 
Silhet,  and  are  said  to  taste  like  inferior  filberts. 

Two  genera,  Fagus  and  Castanea,  important  as  forest-trees  in  Europe,  are 
allied  to  the  Indian  Ccutanopsis.  In  both,  the  involucre  encloses  several  female 
flowers  with  linear  styles,  and  is  enlajved  and  hardened  during  maturity  into  a 
coriaceous  capsule-like  covering,  which  splits  into  4  valves,  covered,  in  the  caie 
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of  FaguSy  with  Boft  brisUeB,  enclosing  a  three-comered  nut,  and  in  the  case  of 
Gcutanea  with  numerous  sharp  stellate  prickles,  enclosing  a  rounded  nut  The 
male  flowers  of  Fagia  are  in  pendulous  heads,  those  of  Gcutanea  in  long  slender 
erect  spikes,  having  at  their  oase  a  few  involucres  with  female  flowers.  The 
cotyledons  of  Fagut  are  oily,  raised  aboveground,  and  become  green  when  ger- 
minating.   Those  of  Castanea  are  farinaceous,  and  remain  underground. 

FagtLS  tylvaUcOy  Linn. ;  Hook.  Stud.  FL  344»  the  Beech — Btiche,  Germ. ;  Betrey 
Fr.  A  laige,  not  very  long-lived,  deciduous  tree,  with  dense  shadv  foliage,  under 
which  no  grass,  and  very  few  shade-enduring  shrubs,  such  as  the  Holly,  will  grow, 
but  which  enriches  the  soiL  The  tree  bears  a  large  amount  of  shade  over- 
head, and  forma  a  most  useful  mixture  with  Oak  and  Scotch  Fir,  the  Beech 
being  cut  at  80-100  years,  and  the  Oak  and  Fir  being  left  to  attain  twice  that 
age.  The  wood  is  white  when  fresh  cut,  turning  into  a  reddish-grey  when  dry  ; 
it  has  no  distinct  heartwood.  The  pores  are  fine,  numerous,  unifonnly  distri- 
buted ;  the  medullary  rays  numerous,  not  long,  often  interrupted,  of  two  classes, 
narrow  and  broad,  appearing  on  a  vertical  section  as  shining  plates.  An  excel- 
lent fael,  but  not  durable,  and  apt  to  warp  and  split.  Weight,  41-62  lb.  The 
wood  ia  used  for  tools,  furniture,  wooden  shoes,  the  keels  of  vessels ;  and  in 
France,  North  Italy,  and  Austria,  after  impregnation  with  sulphate  of  copper, 
for  railway-sleepers.  The  wood  of  clean  stems  which  have  grown  up  in  compact 
masses  splits  well,  and  is  made  (in  North  Italy,  Cansiglio  forest  near  Treviso) 
into  sieve-frames  and  similar  articles.  The  Beech  does  not  attain  the  same  age 
as  the  Oak,  but  it  generally  grows  more  rapidlv.  The  tallest  tree  I  have  seen 
is  a  renowned  beech  in  the^Steigerwald,  near  Kloster  Ebrach,  Franconia  ;  150  ft. 
high,  stem  90  ft.  to  the  first  branch,  16  ft.  girth  at  foot,  and  9  ft.  at  the  first 
branch,  supposed  to  be  300  years  old.  Beedies  exceeding  20  ft.  girth  are  not 
uncommon  in  England.  Its  home  is  Western,  Central,  and  South  Europe, 
not  in  Qreece,  and  it  is  common  on  the  Taurus  and  Caucasus  (Talish  and 
Elburg).  Its  north  liinit  passes  through  the  south  of  Norway  and  Sweden ; 
it  is  not  found  indigenous  in  Russia  north  of  the  62d  degree  north  latitude. 
In  South  Europe  me  Beech  is  only  found  at  a  considerable  elevation,  and 
sometimes  forms  the  upper  limit  of  forest  vegetation.  On  the  mountains  oi  Cor- 
nea, for  instance,  the  vertical  regions  are  as  foUows :  1^  Eveigreen  brushwood 
^Maki) ;  2°.  Pinus  FinasteTf  Quercus  Ilex,  and  Castanea  vesca  ;  3**.  Pimu  Laar- 
tcio ;  4*.  Abies pectmata  (the  Silver  Fii) ;  and  5°,  the  Beech.  The  tree  has  a 
marked  partiali^  for  limestone  and  chalk  ;  well-known  instances  are  the  fine 
beedb-forests  of  Buckinghamshire,  the  luxuriant  growth  of  the  tree  on  the  chalk 
clifls  of  Moen  and  Rugen,  and  the  magnificent  forests  on  Muschelkalk  and  Lias 
in  Central  Germany. 

Castanea  mdgarisy  Lam. ;  DC.  Prodr.  xvi.  it  114. — Syn.  C,  vesca,  Gsertn. 
Sweet  CliestmU^Ch&taigniery  Fr. ;  Fdelkastanie,  Germ.  A  large,  long-lived, 
deciduous  tree,  of  rapid  growth  while  young,  more  rapid  than  the  oak,  and  at- 
taining a  gigantic  size,  stems  30-40  ft.  girth  and  certainly  1000  years  old  not  rare 
in  South  Europe,  and  much  larger  stems  being  on  record — e.g.,  the  renowned 
chestnuts  of  tne  ^tna,  two  trees,  sound  and  vigorous,  60-80  ft.,  and  one  (cas- 
tagno  dei  centi  cavalli)  hollow,  in  5  pieces,  more  than  190  ft  girth.  Sapwood 
w£ite,  heartwood  dark-brown,  the  annual  rings  distinctly  marked  by  a  belt  of 
large  pores  close  together  (spring  wood),  surrounded  by  an  outer  belt  of  more 
compact  wood  with  very  fine-  pores,  generally  arranged  in  wavjr  lines.  Medul- 
lary rays  very  fine,  numerous,  which  distiii^guishes  chestnut  nrom  oak  timber 
at  a  ghmce.  Wei^t.  37-64  lb.  Old  trees  have  often  ring-shakes  and  central 
hollows,  and  the  timoer  is  not  so  durable  as  that  of  oak  ;  in  the  south  of  Europe 
it  is  used  for  building,  furniture,  and  cask-staves  ;  but  the  legends  of  the  roofs  of 
old  churches  and  other  buildings  made  of  chestnut  timber,  m  France  and  Eng- 
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land,  are  mythical — ^wherever  ezamined,  such  timber  has  been  found  to  be  oaL 
It  coppices  vigorously;  alons  the  Vosges  it  is  grown  for  vineyard  poles,  in  Kent 
and  Sussex  for  hop-poles.  In  the  south  of  Europe  the  chestnut  forms  extensiTe 
forests  more  or  less  cultivated,  the  fruit  being  its  most  valuable  produce,  foim- 
ing  an  important  article  of  food  for  the  inhabitants  of  the  mountainous  regions 
of  Central  France,  Spain,  Corsica,  Italy,  and  Qreece.  It  is  not  certain  whether 
its  original  home  is  m  Asia  Minor  and  Qreece,  or  whether  it  is  also  uidigenous 
in  Italy  and  Spain.  In  England  it  was  introduced  at  an  early  age.  The  tree 
has  been  grown  in  the  N.  W.  Himalaya,  and  should  be  encouraged  as  an  im- 
portant fowl-producing  tree,  wherever  it  bears  fruit. 

3.  CABFIlfTTS,  Toumefl 

Deciduous  trees ;  buds  elongate,  closed,  with  imbricate  scales.  Leaves 
membranous,  serrate.  Male  flowers  in  drooping  sessiLe  lateral  haiiy  cat- 
kins ;  i^rianth  none ;  stamens  6-12  on  short  filaments,  attached  to  the 
base  of  the  broad-ovate  scales  ;  anther-cells  distinct^  stipitate,  hairy  at  the 
tip.  Female  flowers  in  slender  drooping  terminal  spikes,  in  pairs  in  the 
axils  of  deciduous  linear-lanceolate  bracts,  each  flower  supported  by  a  S- 
lobed  or  undivided  persistent  involucre,  which  is  enlarged  in  fruit.  Ovaiy 
2-celled,  limb  of  perianth  dentate ;  styles  2,  erect,  filiform.  Fruit  1 -seeded, 
enclosed  in  a  hard  pericarp,  6-12-ribbed,  crowned  by  the  perianth-teeth, 
and  often  by  the  persistent  styles,  small,  many  times  shorter  than  the  en- 
larged membranous  3-7-nerved  reticulate  involucral  bracts. 

Leaves  ovate-lanceolate,  long-acuminate,  duplicate-serrate    .        •        1.  C  ttnUn^tk 
Leaves  ovate-oblong,  acute,  serrate,  teeth  simple,  subulate  .        .        %  C.  fagmea, 

1.  0.  viminea.  Wall.,  PL  As.  Ear.  t  106 ;  DC.  Prodr.  xvi.  iL  127. 
Vem.  Ckarkhriy  kdi,  Pb. ;  Pumne^  goria^  chamkharaky  l^.W.P. 

A  moderate  -  sized  tree  with  slender  drooping  verrucose  branches; 
leaf-buds  cylindric,  scales  shining,  fringed  with  short  soft  hairs.  Leaves 
glabrous,  ovate-lanceolate,  with  large  senatures  serrulate  on  the  outside, 
long-acuminate,  acumen  Ihiear,  serrate;  blade  3-4  in.,  petiole  slender,  haiiy, 
^  in.  long.  Involucral  bracts  |  in.  long,  3-5-nerved9  lanceolate,  unequaL- 
sided,  the  broad  half  dentate  with  large  obtuse  teeth,  the  narrow  half 
entire,  often  with  a  short  lobe  near  the  l^ise;  fruit  1-2  lines  long  (2-Beeded, 
Lindleyin  WaU.  L  c.) 

Himalaya,  extending  west  to  the  Ravi,  between  5000  and  7000  ft  Kasia 
hills.  Male  catkins  appear  before  the  leaves,  female  fl.  with  the  leaves  in  spring. 
Fr.  June-Sept.  Often  foimd  near  water.  Bark  thin,  grey.  Wood  yeUowish- 
white,,  hard,  heavy,  believed  to  be  durable.  Qrowth  moderately  slow,  10  niigs 
per  inch. 

2.  C.  faginea,  Lindley.— Tab.  LXVl.— Wall  PL  As.  Ear.  ii  5.  Vem. 
Shirdahy  tmar,  Pb. ;  CRsh,  N. W.P. 

A  moderate-sized  tree ;  branchlets  and  petioles  sof t-tomentose.  Leaves 
pubescent  when  young,  glabrous  afterwards,  elliptic-oblong,  acute,  short- 
petiolate,  serrate  with  simple  subulate  serratures,  3-5  in.  long.  Involucral 
bracts  |  in.  long,  pubescent,  4-6-nerved,  triangular,  very  unequal-sided,  the 
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midrib  close  to  one  side,  which  is  entiie,  foiming  the  basis  of  the  triangle^ 
the  other  two  sides  coarsely  dentate. 

On  the  Bias  between  4000  and  5500  ft.,  on  the  Sntlej  at  6000,  in  Qarhwal, 
Eamaon  at  7000  ft.  Nepal  and  Bhutan.  Bark  dark  brown,  smooth,  lightly 
wrinkled.    FL  March,  April ;  £r.  July,  Aug. 

Two  species  of  Cctrpinus  are  in  Europe.  I**.  C,  Betuhu,  L. ;  Hook.  Stud.  FL 
345,  the  Hornbeam — Charme,  Fr. ;  Havnbtichey  Qeiman,  with  duplicate-serrate 
leaves,  3-lobed  involucral  bracts,  the  middle  lobe  longer  ;  a  moderate- sized  slow- 
growing  tree,  with  great  powers  of  reproduction.  Coppices  vigorously,  and 
makes  useful  pollards  on  dry  grass-land.  Is  not  injured  by  fros^  and  is  often 
seen  in  Germany  frinmng  the  edges  of  the  Beech-forest  along  the  bottom  of  val- 
leys, where  the  Beecm  would  suffer.  The  wood  is  white,  heavy  (39-51  lb., 
Nordlinger),  and  Ib  marked  by  numerous  medullary  rays,  which  on  a  vertical 
section  are  3-4  in.  high.  Great ;heatin£;  power,  yields  a  better  fuel  than  even 
the  Beech.  Used  nuunly  as  fuel ;  tool-nandles,  the  teeth  of  cog-wheels,  and 
screws  of  wood  are  made  of  it.  Central  and  Eastern  Europe,  very  common  in 
Northern  and  Eastern  France,  indigenous  in  the  South  of  England,  and  of  Swe- 
den. Western  Asia  as  far  east  as  Asterabad,  south  of  the  Caspian.  In  Central 
Europe  commonly  associated  with  the  Beech. 

S^.  G.  dmnengis,  Scop. — Syn.  (7.  orienialia.  Lam.;  Reichenb.  Ic  FL  Germ. 
t.  634.  A  small  tree  or  larce  shrub,  with  (generally)  small  duplicate-serrate 
leaves  and  ovate  6-8-nerved  involucral  bracts.  Italy,  Dalmatia,  Hungary, 
Greece,  Turkey,  Asia  Minor,  Caucasus,  Persia,  and  Turkestan. 

09trya  carpinifoltct,  Scop. — Syn.  O,  vulgaris,  Willd. ;  Reichenb.  Fl.  Germ, 
t.  635 — the  nop  Hornbeanij  is  a  moderate-sized  tree,  with  leaves  similar  to 
^ose  of  the  Hombeun,  from  which  it  is  distinguished  by  the  involucral  bracts, 
forming  a  membranous  oval  bag  enclosing  me  fruit.  Central  and  Eastern 
Mediterranean  region,  not  in  Spain,  and  in  France  only  near  Nice,  and  on 
the  coast  a  Httle  farther  west.    Forests  of  it  in  Greece.    Asia  Minor,  Armenia. 

4.  COBYLTTS,  Toum. 

Deciduous  shrubs  or  small  trees ;  buds  closed,  scales  imbricate ;  branch- 
lets  and  petioles  generally  with  glandular  hairs.  Male  flowers  in  drooping 
cylindrical  hairy  catkins,  catkinis  fasciculate,  or  2-3  on  a  common  ped- 
uncle, perianth  none,  stamens  4,  attached  to  the  inside  of  a  broad  scale,  to 
the  edges  of  which  are  attached  two  smaller  scales ;  anther-cells  distinct, 
with  a  tuft  of  hairs  at  the  tip,  on  short,  often  partially  connate  fila- 
ments, appearing  sometimes  as  8  stamens  with  l-ceJled  anthers.  Female 
flowers  in  small  sessile  ovoid  lateral  bud-like  spikes,  with  imbricate  scale- 
like bracts,  the  flowers  in  pairs  in  the  axils  of  the  upper  bracts,  each 
flower  enclosed  by  two  or  more  minute  scales  (involucre)  cleft  into  numer- 
ous narrow  lobes.  limb  of  perianth  minutely  toothed.  Ovary  2-colled,  1 
ovule  in  each  cell ;  styles  2.  Fruit  usually  clustered,  each  consisting  of  a 
hard  usually  1-seeded  nut,  enclosed  in  the  enlarged  involucre  (scales),  which 
forms  a  leafy  entire  or  24eaved  sheath,  mouth  lobed,  lobes  sometimes  spin- 
escent.    The  oily  cotyledons  of  the  germinating  seed  remain  underground. 

Leaves  ovate-oblone ;  lobes  of  involucre  spinescent ;  stamens  4, 

anthers  2-celled,  cells  distinct,  parallel  .        .        .        .        1.  Cferox, 

Leaves  obovate ;  lobes  of  involucre  not  spinescent ;  stamens  8, 

anthers  1-celled 2.  C.  Cchnma, 
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1.  0.  ferox,  WaU.  PL  Aa  Ear.  t  87  ;  DC.  Prodr.  xvL  ii  129, 

A  small  tree,  with  elongate  silky  buds,  the  outer  scales  eiect  Leaves 
pubescent  when  young,  ovate-oblong,  acuminate,  closely  serrate  with  un- 
equal cuspidate  serratures;  blade  4-5  in.,  petiole  hairy,  ^  in.  long.  Catkins 
fjasciculate,  scales  obovate,  acute,  bearing  at  their  base  4  subsessile  stamens, 
each  with  2  distinct  contiguous  anther-cells.  Fruit  in  clusters  of  3-6,  in- 
volucre villous,  thick,  almost  fleshy,  with  pinnatifld  lobes,  the  divisions 
terminating  in  slender  spines  ^  in.  long.     Pericarp  hard  thick. 

Nepal,  Sikkim  (8000-10,000  ft.)  ¥1  Sept.  Oct  Wood  lights  compact,  and 
of  a  pale  colour. 

2.  0.  Colurna,  Linn. — Syn.  C.  Jacquemoniiiy  Dne.  in  Jacq.  Voy.  Bot 
t.  160.  C,  lacera.  Wall.  Vern.  Urni,  Jhelam ;  Winri,  wn,  warawi, 
tDuriya,  thangi,  thankoH^  Kashnur  and  Chamba ;  Sliurlt,  sharoli,  gekt 
Sutlej ;  Kaposi,  hhotiOj  haddm,  N.W.P. 

A  small  or  moderate-sized  tree;  buds  short,  nearly  hemispherical 
Leaves  glabrous,  obovate,  acuminate,  base  cordate,  unequally  serrate,  main 
lateral  nerves  10-12  pair,  each  nerve  terminating  in  a  more  or  less  distinct 
lobe ;  blade  5-6,  petiole  1-1  j^  in.  long.  Catkins  fasciculate,  scales  obovate, 
acute,  bearing  along  the  midrib  eight  1-celled  anthers  on  short  often  more 
or  less  connate  filaments.  Fruit  in  clusters  of  2-3,  involucre  subcoiiaoeous, 
double,  the  inner  sheathing,  with  numerous  elevated  ribe,  cleft  into  linear- 
lanceolate  serrate  lobes  with  glandular  hairs  j  the  outer  of  several  laciniate 
bracts. 

N.W.  Himalaya,  5500-10,000,  ascendiug  in  places  to  10,500  ft.,  on  the  Sntlej 
as  far  as  Pangi  on  the  right,  and  Poari  on  the  left  bank.  Also  in  Sonth-East 
Europe  and  Asia  Minor.  Qregarious,  often  forming  extensive  thickets,  notnoe 
near  the  upper  limit  of  tree  vegetation,  and  sometimes  associated  with  Parrotia. 
Often  cultivated.  Hardy  in  &gland.  Fl.  early  in  spring ;  the  £rait  ripens  in 
July,  August.  Generally  a  smaU  tree  with  short  trunk,  but  often  (particnlarly 
cvdtivated  specimens)  attains  40-50  ft.,  with  an  erect  somewhat  gnarled  tnmk, 
6-7  ft.  girth.  Growm  apparently  slow,  10-12  rings  per  inch  of  radius.  Baii 
thin,  brownish-grey,  very  ra£;ose  with  numerous  dark  wrinkles,  equal  in  width 
to  the  intervening  low  rounded  ridges,  the  rid^res  divided  by  short  cross-fissuzes 
into  long  scales,  which  in  old  trees  often  detach  themselves  at  the  base,  and  ex- 
foliate upwards,  like  the  bark  of  jMsculus  indica.  Wood  compact  not  hard  or 
heavy,  with  fine  medullary  ravs,  considered  a  good  timber— (have  old  trees  a  dis- 
tinct, dark-brown  heartwood  ?)  The  kernels  are  as  good  as  English  hazel-nuts, 
and  form  an  important  article  of  food  in  some  parts  of  the  hills.  In  the  basan 
of  the  Panjab  plains  they  are  sold  under  the  name  of  findak  for  medidoai 
purposes.    They  are  imported  into  England  from  the  Levant  as  Turkey  nnts. 

C.  AveUana,  Linn. — Hook.  Stud.  Fl.  345,  the  common  Hazd — Hasd,  German ; 
Coud/rieTf  French,  is  a  shrub  with  short-petiolate  broadly  ovate  or  rotnndate 
leaves,  hairy  while  young,  and  a  single  palmately-lobed  involucre.  Enrope, 
Caucasus,  Armenia,  and  Asia  Minor.  Ascends  to  5000  ft.  in  TyroL  The  male 
catkins  are  formed  in  autunm,  and  open  verj' early,  between  Jan.  and  April,  long 
before  the  leaves  are  out.  The  Hazel  is  common  in  mixed  coppice-woods  io 
England,  the  North  of  France,  and  some  parts  of  Germany.    It  requires  agood 
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deal  of  liRhty  but  thrives  well  imder  standards  of  Oak,  Birch,  and  Ash.    Makes 
excellent  hoops.    No  heartwood,  medullary  rays  broad,  pores  fine. 

Order  LXXIII   MTRICACEiB. 

Shrubs  or  trees,  mostly  aromatic,  with  alternate  simple,  exstipulato, 
generally  serrate,  coriaceous  leaves  with  a  prominent  midrib  and  often 
resinous  dots  beneath.  Flowers  monoicous  or  dioicous,  the  male  and 
female  in  catkins  or  spikes.  Male  fl. :  Stamens  2-16,  in  the  axil  of  lateral 
bracts,  sometimes  with  2  or  more  lateral  bractlets ;  anthers  2-celled,  the 
filaments  often  connate  at  the  base.  Female  fl. :  Perianth  none ;  ovary 
1-eelled  with  1  basal  ovule,  in  the  axil  of  a  lateral  bract,  generally 
surrounded  by  2-4  more  or  less  adhering  bracteoles;  stigmas  2,  sessile. 
Fruit  a  hard-shelled,  1-seeded  nut,  clothed  with  a  fleshy  or  waxy  pericarp. 
Seed  exalbuminous,  cotyledons  fleshy,  radicle  superior. 

1.  MYBICA,  Linn. 
(Characters  those  of  the  Order.) 

1.  M.  sapida,  WaU.  Tent.  FL  Nep.  t.  45.— Yem.  Kqphal,  kdephal, 
N.  W.  HimaL  ;    Kohtisi^  Nepal. 

A  moderate-sized  (always  %)  evergreen  dioicous  tree,  the  current  year's 
bianchlets  tomentose  or  pubescent  Leaves  with  a  faint  pleasant  aromatic 
smell  when  rubbed  or  broken,  alternate,  lanceolate  or  oblanceolate,  nar- 
rowed into  a  short  petiole,  those  on  older  trees  3-5  in.  long,  entire,  coria- 
ceous, on  the  under  side  pale  or  rust-coloured,  with  numerous  black 
resinous  dots ;  petiole  and  midrib  pubescent ;  main  lateral  nerves  anasto- 
mosing  by  prominent  intramarginal  and  reticulate  veins.  Leaves  on 
young  plants  and  shoots  5-8  in.  long,  membranous,  with  large  and  sharp 
senatures,  and  more  numerous,  prominent,  main  lateral  nerves.  Male 
catkins  cylindric,  ^  in.  long^  sessile  in  lax  axillary  drooping  racemes,  as 
long  as  lesEif  or  shorter.  Female  flowers  in  slender  axillary  spikes,  styles 
red.  Fruit  a  sessile  ovoid  drupe,  several  on  axillary  peduncles,  f  in.  long, 
tnl)erculate,  pubescent  while  young,  glabrous  when  ripe,  with  scanty  red- 
dish pulp,  which  is  composed  of  cylindric  or  clavate  fleshy  hairs  filled 
with  red  juice  mixed  with  fine  dry  hairs  or  fibres.     Nut  rugose,  pitted. 

Himalaya,  outer  ranges,  from  3000  to  6000  ft.,  extendiiu^  north-west  to  the 
Bavi,  bat  scarce  beyond  the  Sutlej.  Assam,  Easia  hiUs.  Not  gregarious  in  the 
N.W.  Himidaya,  generally  in  mixed  forests.  The  leaves  are  renewed  in  April 
and  May ;  flowers  generally  in  Oct.-Dec,  the  fruit  ripening  in  May.  It  has, 
however,  been  found  in  flower  in  spring.  Attains  30  ft.,  with  a  thick  erect 
trunk.  Bark  dark-  or  brownish-grey,  wim  deep  vertical  wrinkles.  Wood  pale- 
brown,  heavy,  compact,  and  hard,  llie  fruit  is  eaten,  and  it  is  sold  in  the  bazars 
of  the  hills,  me  pulp  is  scanty,  but  with  a  pleasant  aromatic  sweet  and  acidu- 
lous taste.  The  Dane  is  the  most  valuable  product  of  the  tree  ;  it  is  largelv  ex- 
ported to  the  plains,  used  as  an  aromatic  stunnlant,  and  externally  as  a  piaster 
against  rheumatism  (Pharm.  Ind.  217). 
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Wallich  identified  ihis  with  a  Japanese  tree  jledciibed  by  Ksompfer  (Amflen. 
Exot.  798)  under  the  name  of  Jubax  (vulgo  Jamma  momu).  Hooker^Bot  Mag. 
t.  5727,  is  of  opinion  that  it  may  be  a  variety  of  M.  Nag^  Thunb.  (i^o,  ydgo 
Nagiy  Uikkura  siba,  Etempfer  Am.  Exot  773,  874),  to  which  he  lefen  as  a  syn- 
onym Jf,  irUegrifoliOy  Bozo.  FL  Ind.  iii.  765  ;  Wight  Ic.  t  764,  765,  a  ahrab  or 
tree  of  Silhet,  the  Easia  hills,  and  Assam,  with  an  ovoid  drupe,  the  size  of  a 
prune,  yellow  when  ripe,  which  ripens  in  May,  is  too  sour  to  be  eaten  raw,  but  is 
pickled  and  used  as  a  condiment.  Jf.  Nagi,  Thunb.,  is  synonymous  with  if. 
ruhra^  Sieb.  et  Zucc  ;  Benth  FL  Hongkong.  322 ;  it  is  a  huge  tree,  not  un- 
common on  the  hills  in  Japan  (vem.  Jamamo  N'ohi),  and  much  cultivated  on 
account  of  its  deep-red  purple  acidulous  fruit  in  Japan  and  China,  which  is 
eaten  raw  and  cooked.  The  characters  by  which  these  three  species  are  gen- 
erally distinguished  are  as  follows :  male  catkins  simple,  not  paniculate  in  M, 
Nagif  paniculate  in  M,  integrifolia  and  Bapida^  the  partial  catkins  short,  few- 
flowered,  closely  approximate  in  M,  irUegnfoliay  with  the  bracts  laiger,  as  long 
as  or  longer  than  tbe  stamens.  The  number  of  stamens  varies.  Dr  Hookei's 
view  is  probablv  correct,  and  when  it  is  fully  established,  the  North  Indian 
tree  must  then  be  called  M,  Nagi,  Thunb.,  with  a  wide  range,  from  the  Panjab 
to  Japan,  and  from  China  to  the  sea-coast  of  Singapore  and  Borneo,  where  it 
grows  as  a  shrub  12  ft  high. 

Myrica  Gale,  Linn.  ;  Hook.  Stud.  FL  347,  Sweet  Gale,  or  Bog  ifyrf/e,  isa 
deciduous  gregarious  aromatic  shrub  in  peat-bogs,  moors,  and  wet  places 
of  Britain,  Korth  and  Central  Europe,  North  Asia,  and  North  America,  which 
flowers  before  the  leaves  come  out  in  Aprils  May,  and  ripens  its  fruit  (compact 
resinous  spikes)  in  August. 

The  following,  and  probably  several  other  species  of  this  genus  yield  vese- 
table  wax,  which  forms  the  outer  covering  oi  lie  fruit :  1.  M.  ceri/erOj  U, 
Bayberry  or  Wax  Myrtle,  a  small  shrub  of  North  America,  shores  of  lakA  Erie 
and  sea-coast  to  Florida,  with  numerous  small  nuts  encrusted  with  white  wax. 
2.  M,  eordifolia,  L.,  the  Wdx  Myrtle  or  Candleberry  bush  of  dry  sand-hflls  in 
South  Africa  and  the  Cape  of  Good  Hope.  Leaves  ovate-dentate  with  cordate 
base,  fruit  ^  io.  diam.  3.  M,  arguta,  Knnth.,  a  monoicous  eveinreen  shmh  on 
the  mountains  of  Venezuela  and  New  Qreuada,  and  the  Andi»  of  Ecuador,  F^ 
and  Bolivia. 

Ordbb  lxxiv.  JTTOLAKDEJE. 

Trees,  rarely  shrubs,  with  alternate  pinnate  often  aromatic  leaves  with- 
out stipules.  Flowers  monoicous,  the  male  in  lateral  catkins,  the  female 
solitary,  clustered  in  erect  or  drooping  spikes.  Male  fl. :  Stamens  3-10, 
inserted  on  lateral  bracts,  generally  surrounded  by  3-6  membranous  scales ; 
anthers  2-celled,  fllaments  shoH.  Female  fl. :  Perianth  adnate  to  ovary, 
sometimes  enclosed  by  foliaceous  bracts,  connate  and  cup-shaped  at  the 
base;  ovary  1 -celled  with  1  erect  ovule.  Fruit  a  1 -seeded  2-valved  nnt, 
often  incompletely  2-  or  4-celled  at  the  base,  and  enclosed  by  a  coriaceoos 
or 'fleshy  pericarp,  which  remains  attached  to  the  nut  or  eventually  separ- 
ates from  it.  Seed  without  albumen,  cotyledons  fleshy,  oily,  sinuous  or 
corrugated,  2-lobed,  radicle  short,  superior. 

Fruit  a  large  woodv  nut,  enclosed  in  a  thick  coriaceous-fleshy 

pericarp,  which  separates  from  it  when  ri|>e     ...       1.  Juolajtb. 

Fruit  small,  enclosed  m  large  foliaceous  bracts,  in  drooping 

spikes ;  pericarp  not  separating  from  the  nut  ...      2.  Ekoeluaeiitia^ 
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This  small  but  remarkable  fBtmibr,  which  has  great  analogy  with  Fistada 
among  AnaearcUcKeoB,  except  the  uee  ovary  and  curved  embryo  of  the  latter, 
OQutamSynbesides  these  two  genera,  the  followmg :  1.  Cory  a,  inflorescence  similar 
to  JttaUmSy  but  male  flowers  fasciculate,  and  petals  of  the  female  flowers  want- 
ing; G,  albct,  Nutt,  and  several  other  species  of  this  North  American  genus  (hardy 
in  England)  furmsh  valuable  timber,  and  yield  the  well-known  Sickory-mUs, 
2.  Platycarya  strobUaceOy  Sieb.  &  Zucc  (Fartunea  ehinensis,  LindL\  a  tree  of 
Japan  and  China  (hardy  in  England),  with  tiie  female  flowers  at  the  base  of  the 
male  catkins,  forming  a  cone  vmen  in  fruit  3.  Fterocarya  fraxinifolia,  S]^tch, 
a  tree  of  Armenia,  the  Caucasus,  and  North  Persia  (hardy  in  England),  with  12 
pair  of  serrate  leaflets,  the  male  catkins  at  the  base  of  the  female  flower-spikes, 
which  are  long,  lax,  and  drooping,  the  fruit  with  2  broad  lateral  wings. 

1.  JUGLANS,  L. 

Aromatic  trees.  Leaves  imparipinnate ;  petioles  broad-based,  leaving 
laige  scaiB  on  falling.  Male  flowers  in  lateral  catkins  from  the  axils  of 
fallen  leaves,  on  the  previous  yearns  wood.  Perianth  of  3-6  unequal  lobes 
inserted  on  a  lateral  bract  Stamens  10-40,  filaments  free,  very  short 
Female  flowers  solitary  or  several  together  at  the  ends  of  branches ;  calyx 
tubular,  adhering  to  the  ovary,  4-toothed,  4  small  petals  in  the  sinus  be- 
tween the  teeth.  Stigmas  2,  more  or  less  fleshy,  fimbriate.  Fruit  with 
a  thick  coriaceous  or  fleshy  pericarp,  enclosing  a  hard  woody,  mostly  iireg- 
ularly-fuirowed  endocarp  or  nuirshelL    Embryo  sweet,  edible. 

1.  J.  regia,  Linn. ;  Eoxb.  Fl.  Ind.  iii.  ^Zl.—Walntd—Noyer,  French ; 
WaUnuss,  Grerman.  Sans.  AJcsTwta,  dkhota,  Pers.  Chdrmayhz  (four 
brains  or  kernels),  used  in  Kashmir  and  Afghanistan.  Yem.  Akhrot. 
Local  names :  Ughz^  wagha,  Afghanistan  ;  ATdior^  khcrr,  krot,  dun,  Kash- 
mir; Kdbotang,  thunka,  Ph.;  Starga^  Ladak;  Kd,  Kunawar;  Akhor^ 
khor,  hharoty  karot^  Jaunsar  and  Kamaon. 

A  large  tree,  youngest  shoots  velvety  or  with  floccose  pubescence.  Leaf- 
lets elliptic-oblong,  entire  (rarely  serrulate),  subcoriaceous,  glabrous,  with 
tufts  of  hairs  in  the  axils  of  nerves  beneath,  main  lateral  nerves  prominent, 
15-20  pairs ;  terminal  leaflet  largest,  petiolulate,  the  lateral,  3-4  sometimes 
5^  pair,  subsessile,  nearly  opposite,  tiiose  near  the  base  smaller ;  common 
petiole  6-12  in.  long,  glabrous  or  hoary.  Male  catkins  appearing  with  the 
leaves  in  the  previous  yearns  axils  and  on  the  previous  yearns  wood,  some- 
times in  pairs,  green,  pubescent,  cylindric,  2-5  in.  long ;  bracts  pedicellate, 
oblong,  with  6  perianth-lobes  and  10-20  stamens,  the  buds  of  the  coming 
year's  catkins  being  ready-formed  in  the  leaf-axils.  Female  flowers  1-3, 
limb  of  calyx  minute,  indistinctly  toothed,  petals  Hnear-lanceolate,  green, 
TBTTing  in  length,  sometimes  half  the  length  of  ovary.  Fruit  green,  ovoid, 
glabrous,  2  in.  long,  enclosing  a  brown,  irregularly-funowed  nut,  which  is 
2-Talved,  acute  at  the  upper  end  and  divided  by  2  thin  coriaceous  dissepi- 
ments into  4  incomplete  cells,  one  dissepiment  separating  the  2  cotyledons, 
the  other  dividing  them  at  the  back  into  2  lobes.  Seed  with  2  integu- 
ments, the  outer  yellowish  brown,  the  inner  white,  very  fine. 

Of  the  varieties  described  in  DC.  Prodr.  xvL  ii  136,  the  following  may 

2  I 
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be  mentioned,  a.  tenera,  shell  of  nut  thin,  fragile.  |S.  beloudchifftanay 
leaflets  2  pair,  entire,  the  terminal  leaflet  8-10  in.  long.  Beluchistan 
near  Quetta  (a  few  trees  only,  Stocks).  7.  Jcamaonia,  petiole  rusty-tomen- 
tose,  leaflets  oblong-lanceolate,  entire,  6-9  in.  long,  fruit  pubescent,  shell 
of  nut  thick  and  very  hard.  Kamaon  and  Jaunsar  (cultivated,  and  wild 
on  the  head-waters  of  the  Dharaghad,  June  1873,  D.R) 

Wild  in  many  forests  of  the  North- West  Himalaya  and  in  Sikkim ;  also, 
according  to  the  generally  received  opinion,  in  trans-Cancasia  and  probablj  in 
Armenia.    C.  Eocn,  however  (Dendrologie,  L  584),  states  that  the  tree  is  not 
wild  in  either  of  these  countries  or  in  Asia  Minor,  and  su^^^ests  that  its  home  may 
possibly,  be  found  in  Central  Asia.    Cultivated  in  Afghanistan,  Beluchistan,  on 
the  hills  in  the  trans-Indus  territory,  at  5000-6000  ft.  near  villages ;  abundantly 
in  Kashmir,  in  the  North-West  Himalaya  between  3500  and  10,000  ft.,  both  in 
the  outer  ranges  and  in  the  inner  arid  tract,  in  Nepal,  Sikkim,  and  the  Kasia 
hiUs.    In  Kunawar  its  upper  limits  are  Spui  on  the  right  and  Namgia  on  the 
left  bank,  and  in  Nubrait  is  cultivated  up  to  nearly  11,000  ft.    Qrownand 
bears  fruit  in  gardens  in  Peshawar,  grows  but  does  not  bear  fruit  in  Calcutta. 
Commonly  cultivated  in  Europe  and  Western  Asia.    In  Western  Europe  Uie 
Walnut  is  grown  nearly  to  58°  jSr,L.  in  Ross-shire,  but  only  in  sheltered  places. 
Near  Edinburgh  the  tree  grows  with  vigour,  but  ripens  its  fruit  only  in  the  finest 
and  hottest  summers  (Selby,  British  Forest  Trees,  44).  On  the  east  side  of  Europe 
it  is  found  to  52°.    It  was  known  to  the  ancients,  and  Pliny  states  that  it  was 
brought  firom  Persia  (A.  De  Candolle,  Geographie  Bot.  393, 968).  Leafless  in  win- 
ter, the  new  foliage  comes  out  from  Feb.  to  April,  according  to  elevation,  and  the 
flowers  appear  about  the  same  time.   The  fruit  ripens  July-Sept.   Attains,  under 
favourable  circumstances,  80*100  ft.  and  a  girth  of  10-15,  and  not  rarely  of  20  ft 
Instances  of  large  trees  are  :  22  ft.  girth  at  Sali  on  the  Chenab  at  8200  ft. ;  S8 
ft.  Kullu,  Stewart ;  17  ft.  and  100  ft.  high,  Tutwa  forest,  Dharaghad,  Jaunsar, 
D.B.    Old  trunks  are  often  buttressed.     In  Ladak  the  trees  have  short  trunto 
not  exceeding  7-8  ft.  girth,  with  a  low  rounded  crown.    Bark  J  in.  thick,  silveiy 
or  dark  grey,  sometimes  mixed  with  reddish  brown.    Sapwood  greyish  white. 
Heartwood  brown  or  greyish  brown,  often  veined  with  aarker  shades,  darker 
near  the  centre.    Weight,  40-48  lb.  (Europe).    Medidlary  rays  short,  moderately 
broad,  numerous.    Pores  eoual  in  size  and  imiformly  distributed,  solitary  or  in 
radial  groups  of  2-4,  annual  rings  distinct ;  besides  ihe  annual  rings,  numerons 
minute  concentric  lines.    The  heartwood  is  very  durable,  works  well  and  does 
not  warp  or  split ;  it  is  a  beautiful  furniture- wood  and  polishes  well ;  the  prin- 
cipal use  is  for  gun-stocks.    It  is  also  used  for  turning,  and  in  Kashmir  mnch 
of  the  lacquered  ware  is  made  of  it.    The  bark  is  largely  exported  to  the  plains, 
and  sold,  under  the  name  of  dandds'a,  to  clean  the  teeth  and  stren^hen  the 
gums.    It  ia  also  used  (on  the  Bias)  as  a  dye-stuff  and  in  native  medicine.    The 
twigs  dnd  leaves  are  used  as  winter  fodder,  which,  with  hay,  is  oft;en  stored  on 
the  large  boughs  of  the  tree.    On  the  Sutlej  it  is  said  that  trees  which  are 
lopped  for  fodder  will  continue  yielding  fruit,  provided  they  get  rest  every 
fourth  year.     The  nut,  however,  is  the  most  important  product  of  the  tree ; 
that  of  the  wild  tree  has  a  thick,  extremely  hard  shell  with  a  small  kenid 
which  is  rarely  eaten  :  the  cultivated  varieties  are  numerous,  one  much  valued 
in  Kashmir  is  "called  kaghazi  (paper-shelled).    Where  the  tree  is  most  commonly 
cultivated,  in  Kashmir,  Pangi,  and  Kunawar,  Walnuts  form  an  important  article 
of  food.    They  are  also  exported  largely  to  the  plains,  to  Bengal,  and  the  rert 
of  India.    Oil  is  made  of  them  in  Europe  and  in  India.    The  outer  covering  01 
the  fruit  is  employed  as  a  dye  in  Kashmir  ;  in  Europe  it  is  used  for  tanning,  as 
well  as  the  bark  of  the  tree.    The  tree  produces  fruit  at  an  early  age.    On  the 
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Chenab  and  in  Eunawar  it  does  not  ripen  its  fruit  well  nt  an  elevation  above 
9500  ft  The  wild  Walnut  merits  cultivation  as  a  forest-tree  on  account  of  its 
timber  ;  when  grown  in  compact  masses  it  cannot  be  expected  to  produce  much 
fruity  but  the  timber  would  probablv  prove  one  of  the  most  valuable  of  the 
leaf-beuing  trees  of  the  North- West  Himalaya,  and  it  has  the  advantage  of  not 
being  too  heavy  for  floating.  The  tree,  however,  requires  a  rich  and  deep  soil, 
and  will  probably  not  prove  to  be  a  rapid  grower. 

J,  nigra,  L.,  the  Black  Walnut,  sometimes  called  Black  Hickory,  of  North 
America,  particularly  in  Ohio  and  Kentucky,  south  to  Florida  and  Texas,  has 
serrate,  ovate-lanceolate,  long-acuminate  leaflets,  and  a  spherical  incompletely 
4-ceJled  nut.  Wood  beautifully  veined,  valued  for  furniture,  heavier  than  that 
of  J.  regia  (lighter  according  to  Nordlinger,  Techn.  Eigensch.  d.  Holzes,  522). 

J.  cinerea,  £.,  the  BiUter-ntU  of  Canada  and  the  Northern  States,  has  oblong- 
lanceolate,  downy  leaflets,  an  oblong  nut,  2-celIed  at  the  base. 

2.  BNGELHARDTIA,  Leschenault. 

Kesinous  trees  or  large  shrubs.  Leaves  sometimes  apparently  paripin- 
nate  by  the  abortion  of  the  terminal  leaflet  Male  flowers  in  cylindric 
lateral  catkins.  Perianth  of  3-6  lobes,  adnate  to  a  lateral  generally  stip- 
itate  often  3-lobed  bract  Stamens  4-12,  anthen  snbsessile.  Female 
flowers  in  long  drooping  bra;icteate  spikes.  Calyx  adnate  to  the  ovary 
with  a  4-dentate  limb.  Petals  nona  Stigmas  2,  sessile,  linear,  papillose. 
Bract  cup-shaped,  enclosing  the  flower,  limb  divided  into  4  unequal  seg- 
ments, the  inner  rounded,  often  crenate,  the  three  outer  membranous, 
veined,  generally  oblong,  the  middle  one  longest  Fruit  small,  enclosed 
by  the  enlarged  bract  j  pericarp  thin,  flrmly  adhering  to  the  endocarp. 

1.  B.  Oolebrookiana,  Lindl.  in  Wall.  PI,  As.  rar.  t  208,— Vem.  Timar 
rukh,  Pb. ;  Mowa,  gohar  moioa,  bodal  mowa,  Kamaon  ;  Kkttaam,  Banda. 

A  large  shrub  or  moderate  -  sized  tree,  the  current  year's  branchlets 
tomentose  or  pubescent.  Leaves  generally  approximate  near  the  ends  of 
branches,  mostly  imparipinnate,  leaflets  3-5  pair,  nearly  opposite  or  alter- 
nate, shortly  petiolulate,  elliptic-dblong,  obtuse  or  acute,  base  unequal- 
sided,  subcoriaceoiis  when  full-grown,  pubescent  or  tomentose  when 
young,  the  upper  side  glabrous  when  full-grown,  the  under  side  tomen- 
tose or  with  minute  round  yellowish  scales;  main  lateral  nerves  10-15  on 
either  side  of  midrib,  joined  by  prominent  reticulate  and  intramarginal 
veins.  Male  catkins  numerous,  3-5  in.  long,  generally  clustered  at  the 
base  of  the  female  spikes.  Bract  stipitate,  more  or  less  3-lobed,  bearing 
4-5  oblong  obtuse  scales,  one  generally  at  the  base,  the  others  at  the  top 
or  along  the  sides  of  the  bract,  and  6-8  sessile  hispid  mucronulate  anthers. 
A  tuft  of  hairs,  in  the  place  of  a  rudimentary  ovary,  not  rarely  between 
the  anthers.  Female  spikes  pedunculate,  5-6  in.  long,  drooping,  lax  when 
in  flower,  cylindric,  compact  when  in  fruit,  outer  bracts  in  fruit  spathulate- 
oblong,  obtuse,  the  middle  one  1-1 J  in.  long,  the  two  lateral  ones  half 
that  length,  each  with  a  prominent  midrib,  and  reticulate  veins,  witli 
minute  round  scales,  glabrous  or  pubescent,  the  inner  bract  irregularly 
dentate,  hispid  with  long  stifi*  hairs. 
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Siwidik  tract  and  outer  Noith-West  Himalaya,  aacendiui;  to  6500  ft,  conunoii 
and  often  gregarious,  covering  larse  areas  on  dij  hillaideB  in  Eamaon  and 
€kiriiwal,  extending  to  the  Chenab,  but  scarce  west  of  the  Jumna.  Kalliangarh 
hills  in  the  Banda  district.  Leafless  during  part  of  winter ;  the  flowers  appear 
with  the  young  leaves  in  March  and  April,  and  the  fruit  ripens  in  May.  Bark 
light  or  dark  grey.    Attains  a  girth  of  4-5  ft.  in  North-West  India. 

Farther  researches  on  the  spot  will  probably  show  that  this  species  is  only 
a  tomentose  and  small-sized  variety  of  £.  spicata,  Blume  Flora  Javae.  1 1, 5,  of 
Nepal,  Sikkim,  East  Bengal,  Burma,  and  the  Indian  Archipelago.  In  Java  Uiis 
is  a  gigantic  tree,  150-200  ft  h^h,  with  pale-red,  hard,  and  heavy  wood,  made 
into  (solid)  cart-wheels  and  gigantic  catue-troughs.  The  leaves  are  more  gla- 
brous, the  leaflets  more  oblong  and  acuminate,  petiolate  or  sessile,  the  female 
spikes  are  12-20  in.  with  bracts  2  in.  lon^,  and  tne  male  catkins  4-8  in.  long. 
The  bracts  of  the  male  flowers  often  termmate  in  a  mucro,  and  they  are  some- 
times abnormally  lengthened  out  into  a  3-lobed  bract,  similar  in  appearance  to 
the  outer  lobes  of  the  female  bracts.  The  scales  attached  to  these  bracts  vary 
in  size  and  shape,  from  linear-oblong  to  triangular,  and  the  number  of  stamens 
in  one  flower  is  between  4  and  10.  In  the  female  flower  the  styles  are  some- 
times bifid. 

£.  JRoa^fxrkiana,  Lindl.  in  Wall.  PI.  As.  rar.  1 199 — Syn.  Juglaru  ptero- 
coccfiy  Bozb.  FL  Ind.  iii  631 — ^is  difficult  to  identify.  Roxburgh's  figure  exactly 
represents  the  habit  and  fruit  of  E.  spicata,  Blume,  for  which  it  is  probably  in- 
tended. Casimir  De  CandoUe  identifies  it  with  that  tree,  but  the  representa- 
tion and  description  of  the  male  flower  is  entirely  different  Boxbuigh  describes 
and  fi^^ores  CUL  in  Herb.  Eew,  2395,  copied  in  PI.  As.  rar.)  the  male  flower  as 
consisting  oi  4  regular  scales  or  sepals,  with  3  stamens  at  me  base  of  each,  and 
in  the  plate  these  stamens  surrouna  what  appears  to  be  intended  for  a  rudimen- 
tary ovary.  The  femcde  flower-spikes  also  are  erect^  and  not  longer  than  the 
male  catMns.  I  have  seen  no  specimens  at  all  corresponds^  to  the  plate,  and 
probably  there  was  a  mistake  in  the  original  drawing.  Wallich's  specimens 
nrom  Nepal  marked  E,  JRoacburglUaTUL,  agcee  with  E,  tpiecUa,  Blume.  It  seems 
remarkable  that  Wallich,  who  was  acquainted  with  the  tree,  should  have  over- 
looked the  error  in  the  original  drawing  when  publishing  it  in  his  Asiatic  Plants. 
Boxburgh  states  that  the  bark  of  JugUms  pteroeocca  is  thick,  dark-brown,  noa- 
sessing  much  tannin,  and  is  reckoned  by  the  natives  (of  Silhel^  where  it  is  called 
Bolas)  the  best  they  are  acquainted  with  for  tanning. 


Ordbr  LXXY.  ONETACEiE. 

Shrubs,  climbers,  undershrubs,  rarely  trees,  the  branches  articulated  at 
the  nodes.  Leaves  opposite  {Onetum)  or  rudimentary,  consistiiig  of  a 
2-lobed  sheath  (J^Jiedra),  Flowers  monoicous  or  dioicous,  in  heads  or 
spikea  Male  flowers  consisting  of  2-8  monadelphous  stamens,  enclosed 
in  a  2-fid  sheathing  perianth ;  filaments  connate  into  a  fleshy  column ; 
anthers  1-  or  2-celled  (3-celled  in  the  abnormal  genus  Welvntschta).  Female 
flowers  consisting  of  a  naked  ovule,  enclosed  by  a  sheathing  or  imbricate 
bract,  and  several  integuments,  one  of  which  is  often  prolonged  into  a  fifi- 
form  appendix  resembling  a  style.  Eruit  1-  or  2-seeded,  enclosed  in  the 
more  or  less  succulent,  persistent  fleshy  bracts.  Embryo  in  the  axis  of  a 
copious  albumen,  with  2  foUaceous  cotyledons,  radicle  superior. — ^Royle 
IlL  347. 
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1.  EPHEDBA,  Toum. 

Shmbe  or  imdershru'bs  with  nodose  stems,  and  articulate  opposite  or 
whorled  branches.  Wood  analogous  in  structure  to  the  wood  of  conifers, 
composed  of  rays  and  wood-cells  with  disc&  Leaves  reduced  to  a  mem- 
branous sheath  with  2  opposite,  sometimes  linear  lobes.  Flowers  dioicous, 
rarely  monoicous,  in  terminal  and  lateral  short,  bracteate,  sessile  or  pedun- 
culate spikes,  opposite  in  pairs  or  whorled.  Male  flowers  in  the  axUs  of 
opposite  bracts,  forming  an  ovoid  4-20-flowered  spike ;  anthers  2-10,  two- 
oelled,  opening  by  pores  at  the  top.  Female  spike  of  2  flowers,  rarely  1, 
enclosed  by  a  membranous  bifld  or  bipartite  sheath,  surrounded  at  the  base 
by  numerous  imbricate  bracts.  Seeds  two,  flat  on  the  inner,  convex  on 
the  outer  flBice,  rarely  1  seed  only. 

Brandies  erect,  intemodes  1-2  in.  long ;  anthers  6-10,  stipitate  ; 
tube  of  inner  sheath  of  female  flowers  short,  included  within 
the  outer  bracts,  bifid,  lobes  exserted  .        .  .        1,  S.  vylgari$, 

BraDches  slender,  flaccid,  sometimes  scandent,  intemodes  1-4  in. 
long ;  anthers  2-6,  sessile ;  tabe  of  inner  sheath  of  female 
flowers  exserted,  tnmcate  or  indistinctly  2-lobed        .        .        2,  E.  Alte, 

1.  E.  ▼olgariB,  Rich. ;  DC.  Prodr.  xvL  ii.  354. — Syn.  E.  monostacJiya, 
and  distctchya,  linn. ;  Reichenb.  Ic.  Fl.  Germ.  t.  539.  Yem.  Asmdmay 
hudshur^  hutshur,  chewa^  Pb. ;  KhandOy  khafma,  Kunawar ;  2>6,  taapatt^ 
trano,  Ladak. 

A  small  rigid  shrub,'branches  green  or  brownish,  cylindrio,  with  numer- 
ous raised  scabrous  lines,  intemodes  1-2,  sometimes  2^  in.  long,  sheaths 
yellow  or  brown,  with  a  white  membranous  edge  and  2  acute  teeth,  shorter 
than  sheath.  Male  spikes  yellow,  subsessile,  in  lateral  or  terminal,  often 
whorled  clusters ;  anthers  6-10,  l^e  inner  ones  stipitate.  Female  spikes 
lateral  or  terminal,  in  pairs  or  whorled  clusters,  subsessile  or  short-pedun- 
cnlate ;  tube  of  inner  sheath  short,  included  within  the  outer  bracts,  2-fld, 
lobes  exserted.  Fruit  ovoid,  succulent,  sweet,  pale-  or  bright-red  when 
ripe,  j-  in.  long,  seeds  2. 

Diy  stony  hills,  Afghanistan  and  Beluchistan,  inner  arid  and  intermediate 
Himalaya,  Jhelam,  Chenab,  and  Sutlej,  between  7800  and  12,800  ft.  (Umi  the 
lower  limit  in  Eunawar),  West  Tibet  to  16,600  ft.  (Stewart),  inner  Eamaon  and 
inner  Sikkim,  and  adjoining  parts  of  Tibet,  ascending  to  16,000  ft..  South  Europe, 
North  Africa,  Western  Asul  CaucasuB,  Siberia.  Fl.  April-June,  later  at  high 
elevations ;  the  fruit  ripens  Aug.-Oct.  At  high  elevations,  often  not  more  than  a 
few  inches  high,  lower  down  attains  2-4  ft,  with  woody,  often  gnarled,  stems,  and 
numerous,  opposite  or  whorled,  straight  erect,  and  orten  tuberculate  branches. 
Bark  grey,  rugose,  inner  substance  fibrous,  brown,  very  tou^h.  Wood  whitish- 
yellow.  The  fruit,  which  looks  pretty,  clustered  on  the  dark-floeen  branches,  is 
very  sweet,  and  is  eaten  in  some  places — e,  a.,  on  the  Sutlej.  The  branches  are 
browsed  by  goats,  the  Yak  does  not  touch  them.  In  the  treeless  parts  of  Ladak 
the  woody  roots  and  stems  are  used  as  fueL 

2.  E.  Alte,  G.  A.  Meyer— Tab.  LXIX.— Yersuch  einer  Monographic 
d.  Gattung  Ephedra,  St  Petersburg,  1846,  75.— Syn.  E.  eUiatOf  Fischer 
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et  MeyoT.     Arab.  AUe.      Yem.  Kuchan^  nikki  (small),  kiirkanj  braitOf 
tandala,  lastuk,  nangarwal,  Pb. 

A  shrub  with  slender  flaccid,  generally  whorled  branches ;  branchletB 
often  flliform,  with  numerous  raised  longitudinal  lines,  often  rough  with 
short  hairs,  internodes  1-4  in.  long,  sheaths  very  short,  with  two  tri- 
angular or  linear  teeth  longer  than  sheath,  often  prolonged  into  narrow 
linear  leaves.  Male  spikes  sessile,  in  lateral  or  terminal,  often  whorled 
clusters ;  anthers  2-5,  sessile.  Female  spikes  peduncidate,  solitary  or  in 
pairs ;  tube  of  inner  sheath  exserted,  truncate  or  indistinctly  2-lobed. 
Fruit  OYoid,  succulent,  tasteless,  ^  in.  long,  red  when  ripe. 

Plains  of  the  Paujab  and  Sindh,  ascending  in  the  Salt  range  to  3000  ft.  Af- 
ghanistan, Persia,  Autbia,  Aden,  SinaL  Madden,  As.  Soc.  Joum.  xvii.  L  404,  men- 
tions an  Ephedra  in  Bajputana  (Yem.  Fhok,  generally  the  name  of  Calligonm 
polyffonoiaes) ;  if  an  Ephedra,  it  probably  is  this  spedes.  Somewhat  gregari- 
ous, forming  dense  clumps  of  low  brushwood  in  the  most  arid,  sandy  or  stonj 
places ;  branches  brown  or  somewhat  glaucous,  often  scandent  on  other  tiees. 
!F1.  March,  April  ^ometimes  in  October) ;  the  &uit  ripens  in  May,  and  is  often 
long  persistent  Bark  brown,  bunches  of  stem  and  branches  are  sometimes  uaed 
for  cleaning  brass  dishes. 

E,  alatOy  Jy^  ;  DC.  Prodr.  358,  is  a  much  larger  shrub,  9-10  ft  high,  with 
stiff  erect  branches,  marked  by  having  bracts  and  sheath  of  female  flowers  with  a 
broad  white  membranous  margin,  the  inner  sheath  of  the  female  flowers  nearly 
2-partite  to  the  base,  and  3-8  subsessile  anthers  on  a  long-exserted  colnmn. 
Deserts  of  North  Africa,  from  Algeria  to  Egypt,  Sinai,  Persia. — ^Aitchison  (Cat 
142^  Quotes  ''  Edgeworth,  Multan."  I  have  not  seen  specimens  ;  Edgeworth  in 
Florula  Mallica  Joum.  Linn.  Soc.  vi.  194,  enters  E,  alata  (without  autL), 
which  may  possibly  be  intended  for  E.  alata^  Schimp.,  a  synonym  of  E,  AUe. 

Gnetum  scandens,  Roxb.  FL  Ind.  iii.  518--Syn.  G.  edttle,  Blume ;  Vem. 
KumJbaly  umbli,  Bombay — ^is  a  stout  climbing  shrub,  with  opposite  coriaceooB 
elliptic  -  oblong  petiolate  leaves,  6-6  in.  long,  which  turn  Dlack  in  drying ; 
flowers  monoicous  in  cvlindric  verticillate,  paniculate  spikes,  with  nmnerom 
short  annular  sheaths,  the  flowers  mixed  with  articulate  hairs  closely  packed  m 
their  axils.  Male  flowers  monandrous,  anthers  of  2  distinct  cella,  opening  by  a  dit 
at  the  apex,  at  the  end  of  a  thick  column,  protruding  from  a  thick  clavate  angular 
sheath,  which  splits  in  two.  Female  flowers  consisting  of  numerous  naked  ovules 
similarly  arranged,  and  mixed  with  articulate  hairs.  Fruit  an  oblong  1-aeeded 
drupe,  1-lJ  in.  long,  narrowed  into  a  thick  short  stalk,  red  when  npe.  The 
seecb  are  eaten.  Conmion  in  the  dense  forests  of  the  Western  Gnats  and 
the  Konkan — ^East  Bengal,  Burma,  Indian  Archipelago,  China.  The  wood 
of  Grnetum  consists  df  a  large  number  of  distinct  wedge-shaped  ligneous  masses, 
which  are  arranged  in  concentric  circles,  and  separated  by  cellular  tissue.  It 
thus  resembles  tne  wood  of  MenispermacecB  (p.  10}.' 

Ordbr  LXXVI.    CONIFEBiE. 

Shrubs  X)T  trees,  generally  evergreen  and  resinous.  Wood  withoat 
vessels,  hence  on  a  horizontal  section  without  pores,  consisting  of  medul- 
lary rays  and  long  thick- walled  wood-cells,  tapering  at  the  ends,  with 
circular  discs  (lenticular  cavities  between  the  walk  of  adjoining  cells),  on 
the  sides  parallel  to  the  rays  j  in  the  wood  of  roots  on  all  sides.   The  tnr- 
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pentine  (resin)  is  generally  secreted  in  large,  branching,  intercellular  ducts 
lined  by  thin-walled  ceUs,  either  in  the  bark,  or  in  the  wood,  vertical 
in  the  mass  of  wood-cells,  and  horizontal  in  the  medollary  rays.  The 
annual  rings  are,  as  a  rule,  distinctly  marked  by  a  belt  of  thick-walled 
wood-cells  in  the  outer  (autumn)  wood,  and  a  belt  of  larger  wood-cells 
with  thin  walls  in  the  inner  (spring)  wood  of  the  succeeding  year.  In 
many  coniferous  woods  the  inner  belt  of  each  annual  ring  is  soft,  and 
the  outer  belt  compact  and  hard.  Leaves  alternate,  rigid,  scale-like, 
subulate,  acicular  or  linear,  rarely  with  a  broad  blade ;  without  stipules. 
Flowers  monoicous  or  dioicous,  without  perianth.  Male  flowers  in 
deciduous  catkins.  Female  flowers  solitary,  capitate,  or  in  spikes  (cones), 
consisting  of  one  or  several  ovules  adnate  to,  or  surrounded  by  carpel- 
lary  scales.  Albumen  fleshy  and  oily  (in  Araticaria  farinaceous) ;  coty- 
ledons generally  more  than  two,  whorled. — Royle  111.  348.* 

According  to  Farlatore,  in  DC.  Prodr.  xvi  ii,  this  Order  comprises  216 
species.     Those  of  l^orth-West  India  belong  to  the  following  tribes : — 

Atdetinecb  (Pinece,  Farlatore). — ^Fruit  a  cone,  with  numerous  imbricate, 
carpellary,  generally  woody  scales,  each  bearing  at  its  base  two  seeds 
(developed  from  inverted  ovules)  and  inserted  in  the  axil  of  a  bract, 
the  bract  often  dry  and  not  apparent  when  the  fruit  is  ripe — Pinus, 
CedruSj  Abies,  Larix, 

CupressinecB, — Fruit  with  few  carpellary  scales,  varying  in  shape  and 
substance,  sometimes  fleshy,  each  bearing  at  its  base,  or  on  the  stalk 
when  the  scales  are  peltate,  1  or  numerous  seeds  (developed  from 
erect  ovules).     No  bracts — Cupressua,  JuTiiperus,  Callitris,  Biota, 

Taxinece  (a  distinct  Order  of  many  botanists). — Fruit  1 -seeded  (1  erect 
ovule),  supported  by  a  few  imbricate  scales — (in  Taxus  surrounded 
by  a  fleshy  cup-shaped  disc)  Taxus^  Podocarjms, 

There  are  two  other  tribes — AraucarieoR  and  Taxodieca — ^to  which  the 
following  remarkable  trees  belong :  Araucaria  Bidmlli,  Hook.,  the 
Bunya  Bunya  of  the  aborigines  of  North-£ast  Australia  in  27°  S.L.  A 
tall  tree  with  a  straight  stem  and  numerous  tiers  of  short  rigid  whorled 
branches.  The  cones,  which  are  said  to  ripen  every  third  or  fourth  year 
only,  are  nearly  as  large  as  a  man's  head,  and  contain  numerous  large  far- 
inaceous seeds,  which  are  an  important  article  of  food  of  the  inhabitants. 
The  cones  of  Araucaria  consist  of  numerous  imbricate  carpellary  scales, 
each  scale  with  only  1  seed  at  the  base. 

The  seeds  of  A,  imhricata^  Pavon,  are  also  eaten.  This  tree  grows  on 
the  higher  mountains  of  Chili  (36^-48°  S.L.),  is  hardy,  though  it  is  occa- 

*  Regarding  the  Coniferous  trees  of  the  N.W.  Himalaya,  the  following  papers  in 
the  Journ.  Agric.  and  Hdrtic.  Society  of  India  contain  much  valuable  information  : 
Madden,  Observations  on  some  of  the  Pines  and  other  Coniferous  Trees  of  the  Northern 
Himalaya,  and  on  Himalayan  Coniferse,  vols.  iv.  and  vii,  1846,  1850 ;  Cleghom, 
Notes  upon  the  Pines  of  the  N.W.  Himalaya,  vol.  xiv.,  1866.  Of  official  reports,  the 
report  on  the  Deodar  forests  of  Bussahir,  by  D.  Brandis,  J.  L.  Stewart,  and  Capt.  E. 
Wood,  Calcutta,  1865,  contains  most  information  on  the  growth  and  natural  histoiy 
of  the  Himalayan  Conifers. 
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sionallj  injuied  by  seveze  frosty  and  extensiYelj  cultivated  in  EngLmd, 
where  it  was  introduced  in  1796,  the  highest  specimen  being  at  Dropmoie, 
50  ft  high  in  1871.  This,  like  the  other  species  of  this  genus,  continueB 
its  growth  throughout  the  year;  the  buds  are  open,  not  enclosed  in  scales; 
and  young  leaves  are  being  formed  at  all  times  of  the  year.  The  wood  of 
some  Araucarias  is  supposed  to  have  no  proper  annual  rings ;  the  con- 
centric bands  are  often  incomplete,  and  are  believed  not  to  indicate  any 
periodical  interruption  of  the  vegetation,  like  that  which  causes  the 
formation  of  annual  rings  of  other  coniferous  and  leaf-beaiing  trees. 

The  tribe  of  Taxodiece  includes,  besides  many  other  interesting  tiees  oi 
North  America,  Japan,  China,  Australia,  and  South  AMca,  the  two  giants 
of  California,  Sequoia  aempemrem^  EndL,  and  8.  gigantea^  Tomey  ( WdUng- 
tonia  gigantea,  lindley).  The  former,  the  Eedwood  of  Uie  coast,  is  found 
in  a  narrow  belt  between  34°  and  42°  N.L.  in  the  mountains  of  California ; 
it  has  been  known  to  attain  300  fL,  with  a  girth  of  55  ft.  Its  cones  are 
1  in.  long,  the  timber  is  excellent^  and  it  coppices  vigorously. 

Sequoia  gigantea^  the  Wellingtonia  or  Mammothrtree^  is  well  known  as 
the  reputed  tallest  tree  on  record,  attaining  300  to  330  ft,  and  a  drcom- 
ference  of  80-100  ft  One  individual  is  stated  to  have  been  450  ft  hi^ 
As  regards  height,  Eucalyptus  Globulus  and  Miqua  of  Tasmania,  uid 
other  Australian  Eucalypti  (p.  231),  rival  the  Califomiali  tree.  Abies 
Douglasii  (p.  527)  and  Sequoia  sempervirens  probably  stand  in  the  sec- 
ond rank ;  and  AnHaris  innoxia  (p.  427),  with  ihe  Deodar  (p.  518),  rmd& 
exceptionally  favourable  circumstances,  take  the  third.  Of  European 
trees  the  Silver  Fir  (p.  529)  comes  next,  but  it  rarely  attains,  even  in  the 
most  luxuriant  and  compact  forests  of  the  Southern  Schwarzwald,  200  ft 
Eng.,  one-half  the  height  of  the  Wellingtonia  ;  and  it  remains  conside^ 
ably  behind  the  great  variety  of  trees  which  compose  the  dense  eveigreen 
forests  of  Tenasserim  and  of  the  crest  of  the  Western  Ghats  (where  not 
cleared  for  coffee  plantations),  which  often  form  a  dense  mass  of  vegeta- 
tion, unbroken  for  miles,  on  an  average  200  ft  high. 

The  Mammothriree  has  a  much  more  limited  range  of  distribution  than 
any  of  the  other  forest  giants  just  mentioned.  like  the  Deodar^  Finut 
exielsa,  and  the  Larch  of  the  Alps  and  Carpathians,  it  is  an  inhabitant  of 
the  mountains,  but,  so  &r  as  known  at  present,  it  is  only  found  in  a  belt 
25  miles  long  in  N.L.  38^  in  the  valleys  on  the  west  side  of  the  Siena 
Nevada  of  California  at  an  elevation  of  4000  to  7000  ft 

The  wood  of  the  Mammothrtree  has  distinct  concentric  rings,  the  inner 
belt  of  each  being  composed  of  soft  spongy  wood,  while  there  is  a  nanow 
but  hard  and  homy  outer  belt  of  darker  colour.  It  has  been  asserted  that 
two  or  more  of  such  rings  are  formed  in  one  year.  The  cones  of  &  gigan^ 
tea  are  2-2^  in.  long ;  they  consist  of  imbricate  scales,  like  the  cones  of 
Abietineoif  but  each  scale  has  5  seeds  at  its  base.  Both  Sequoias  are 
hardy  in  England. 

Fruit  a  cone  with  imbricate  scales. 
Leaves  peisifltent,  in  clusters  of  2-5,  in  the  axils  of  membran- 
ous scales ;  cones  ripen  the  2d,  sometimes  the  8d  year, 
scales  thickened  at  the  apex  .     '  .  .  1.  PiNUS. 
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Leftves  pemstent,  Dumerous,  in  tufls  at  the  ends  of  arrested 
branchlets ;  cones  requiring  2  years  to  ripen,  scales  broad 

with  a  thin  sharp  edge '         2.  Cedrus. 

Leaves  persistent,  sii^e,  not  in  tufts ;  cones  ripening  the 

same  year ;  scales  with  a  thin  sharp  edge       ...  8.  Abies. 

Leaves  deciduous,  in  tufts ;  cones  ripening  the  same  year ; 

scales  with  a  thin  shiup  edge 4.  Labix. 

Fruit  woody  subglobose,  witn  peltate  scales,  tightly  closed 
before  maturity ;  leaves  persistent,  closely  adpressed,  scale- 
like and  imbricate,  or  subulate 5.  Cupressus. 

Fruit  fleshy. 
Female  catkins  ovoid,  of  8-6  coalescent  scales,  fleshy  in  fruit, 

ripening  the  second  year  forming  a  1-3-seeded  berry      .  6w  Junipebus. 
Female  flowers  solitary,  consisting  of  an  erect  ovule  seated  on 
a  fleshy  disc,  which  enlarges  into  a  fleshy  cup  surround- 
ing the  seed 7.  Taxub. 

1.  PINXJS,  Linn. 

Eveigreen  monoicous  trees,  the  branches  generallj  in  whorls  at  the  base 
of  each  year's  terminal  shoot  Leaves  on  the  first  shoots  of  seedlings  and 
on  elongating  branchlets  single,  acicular  subulate  or  squamiform,  bearing 
in  their  axils  arrested  branchlets,  consisting  of  a  short,  tubercular  axis,  and 
a  number  of  membranous  sheathing  scales  which  surround  a  cluster  of  2-5 
acicular  leaves.  Axillary  buds  are  as  a  rule  only  developed  into  elongated 
branches  at  the  end  of  each  year's  terminal  shoot,  one  whorl  of  side  branches 
being  formed  annually,  so  that  the  age  of  a  young  tree  may  be  ascertained, 
not  only  by  counting  the  annual  rings  of  the  wood,  but  also  by  the  num- 
ber of  whorls  on  the  stem.  There  are,  however,  exceptions :  Finus  exceUa 
and  Pinaster  often  fonn  two  whorls  in  one  season,  and  P.  Oerardiana  and 
others  are  apt  to  throw  out  scattered  side  branches,  not  in  regular  whorLs. 
The  male  catkins  are  in  the  axils  of  membranous  bracts,  clustered  round 
the  branch  in  a  dense  raceme  at  the  base  of  the  current  yearns  shoot,  so 
that  in  those  branches,  which  habitually  bear  male  flowers,  there  are  often 
biealcs  in  the  foliage  indicating  the  position  of  previous  year's  catkins. 
Antheriferous  scales  numerous,  imbricate,  each  scale  with  2  distinct  an- 
ther-cells on  its  under  surface,  prolonged  beyond  them  into  a  membranous 
crest.  Female  flowers  on  separate  branches,  solitary  or  in  whorls,  gener- 
ally at  the  end  of  the  current  year's  shoot,  subsessile  or  pedunculate,  ped- 
uncle with  scaly  bracts.  Ovules  inverted,  in  pairs  at  the  base  of  the  car- 
pellary  scales,  each  scale  in  the  axil  of  a  bract  which  disappears  before  the 
fruit  ripens.  Cones  sessile  or  stipitate,  formed  of  the  enlai^ed  woody 
carpellary  scales,  which  are  more  or  less  thickened  at  the  apex.  Seeds 
oily,  with  a  hard  woody  testa,  in  shallow  excavations  at  the  base  of  the 
scales,  often  winged.     Cotyledons  3-12,  linear. 

Leaves  in  clusters  of  three ;  cones  ovoid  or  ovoid-conical. 
Sheathing  scales  persistent,  fimbriate  at  the  edges;  seeds 

with  a  large  wiuf^ 1.  P.  longifolia. 

Sheathing  scales  deciduous ;  seeds  with  a  short  caducous 

wing 2.  P.  Oerardiana, 

Leaves  in  clusters  of  five  ;  sheathing  scales  deciduous ;  cones 

cylindric,  scales  not  much  thickened  at  the  top    .        .        3.  P.  exceha. 
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A  two-leaved  Pine  is  described  under  the  name  of  P.  Royleana,  Jameson 

SLeport  upon  the  Bot  Gardens  of  the  N.W.  Provinces,  1864,  p.  43,  and  Jouin. 
ort.  Soc,  1856,  52),  The  cones,  of  which  a  number  are  in  the  Kew  Museum, 
are  ovoid-conical,  2  in.  long,  the  ends  of  the  scales  with  a  sharp  hook  similar  to 
the  cones  of  some  varieties  of  F,  sylvestris.  The  leaves  Twhich  I  have  not  seen) 
are  described  as  2  in  a  sheath,  2-2^  in.  long,  stiff  ana  li^ht  glaucous  green, 
sheaths  short  and  partially  persistent.  Seeds  very  small  with  a  broadish  wing, 
rather  more  than  ^  m.  long.  Cotvledons  6.  Jameson  states  that  it  was  discovers 
in  1860  by  the  Garden  Seed  Collectors  on  the  Gosainthan  mountain  in  Nepal, 
at  an  elev.  of  10,000  ft  above  the  sea.  Seeds  were  sent  to  England,  from  wMdi 
plants  were  raised  in  the  Hort.  Soc.  Garden  in  1853,  but  mis  is  all  that  is 
Known  regarding  this  doubtful  species,  which  Parlatore  doubtfully  sngsests 
might  be  P.  Kasya  (DC.  Prodr.  xvi  ii.  390),  but  it  evidentlv  is  closely  allied 
to  P,  sylvestris.  Another  doubtful  species,  classed  by  Parlatore  under  the 
2-leaved  Pines,  is  P.  persica,  Strangways  (Loudon's  Gardeners*  Magazine,  1839, 
p.  130),  shape  of  the  cone  said  to  be  like  that  of  P.  Pinea,  seeds  large,  with 
gibbous  wings.  Under  this  name  a  2-leaved  Pine  is  cultivated  at  Kew,  be- 
fieved  to  be  f*.  halepetms,  Parlatore  describes  it  with  cylindric  obtuse  coneB^ 
and  the  leaves  in  threes  and  fours. 

1.  P.  longifolia,  Roxb.  FL  Ind.  iii.  651 ;  Cleghom,  Pines  of  the  N.W. 
Himalaya,  t.  3 ;  Royle  IlL  t.  85.  Sans.  Sarala.  Vern.  Ndkhtar  (skanidi, 
splinters  of  wood),  Afg. ;  CJiU,  ehlr,  drab  chlr,  Pb. ;  Saral,  Jaunsar ;  C%«", 
aalla,  sapin  (straight  tree),  kolon,  kolan,  kolain,  kallon,  Garhw.,  Kamaon; 
Tliansa,  Royle,  N.W.  Him. ;  Dhup^  Oudh.  In  Sikkim  called  ChiietMfig 
by  the  Lepchas,  and  Teadong  by  the  Bhotias. 

A  large  tree  with  symmetrical  branches  high  up  on  the  trunk,  forming  a 
rounded  head  of  light  foliage.  Bark  rough,  cut  into  polygonal  plates  by  deep 
dark-coloured  furrows.  Leaves  in  clusters  of  three,  9-12  in.  long,  some- 
times longer,  slender,  inner  face  keeled,  so  as  to  be  nearly  triquetrous,  with 
a  rounded  convex  back.  Sheath  persistent,  greyish  brown,  of  numerous 
closely  imbricate  bracts,  fimbriate  at  the  edges  with  long  fibres.  Cones 
on  short  stiff  stalks,  spreading  or  recurved,  solitary  or  in  whorls  of  3-5, 
ovoid-conical,  4-7  in.  long,  3  in.  diam.  above  the  base.  Scales  1^2  in. 
long,  I  in.  broad,  and  \  in.  thick  at  the  top,  the  apex  (apophysis)  fonning 
a  spreading  or  recurved  obtuse  pyramidal  beak,  with  4-6  more  or  less  dis- 
tinct rounded  &ces.  '  Seeds  with  a  thin  membranous  wing  ^1  in.  long, 
obtuse,  oblanceolate  and  unequal-sided.  Cotyledons  12  on  the  average 
(Madden). 

Afghanistan,  cultivated  at  Kandahar,  3500  ft.  Eafiristan  at  6000  ft  Easteni 
slopes  of  the  Suliman  range,  where  Dr  Stewart,  in  1860,  supposed  its  lower  limit  to 
be  over  9000  ft.,  Pb.  PI.  226.  Abundant  in  the  Siwalik  tract  and  outer  Himalaya 
from  the  Indus  to  Bhutan,  generally  between  1500  and  6000  ft.  elevation,  occa- 
sionally ascending  higher,  to  7500  ft.  in  Kamaon.  The  lower  and  upper  limits  of 
this  tree  in  the  different  parts  of  the  Himalaya,  under  different  circumstances,  are 
by  no  means  well  known.  In  the  Panjab,  north  of  the  Sutlej,  1800  ft  is  gene- 
rally regarded  as  the  lowest,  and  6000  it.  as  the  upper  limit ;  at  Simla  the  tree 
grows  as  high  as  7000  ft.,  and  this  is  generally  its  upper  limit  in  Kamaon.  In 
Sikkim  and  Bhutan  it  does  not  rise  bevond  3000  or  4000  ft  In  the  Sudej 
valley  this  Pine  skirts,  in  open  forests,  tne  trees  standing  far  apart,  the  lover 
slopes  of  the  hills  on  both  sides  of  the  Sutlej  river  as  far  as  the  Wangtu  bridge, 
where  it  reaches  its  upper  limit  in  the  valley.    Cidtivated  in  the  plains  of  N<Hih- 
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WcBt  India,  and  grows  even  at  Calcutta.  In  England  requires  shelter  in  winter. 
Gregarious,  forming  nearly  pure,  open  forests,  often  with  scanty  underwood  of 
Andromeda,  Berberia,  Rhus  Cotinus,  and  locally  at  lower  elevations,  of  Carissa 
cUffuscu  FL  Feb.- April ;  the  cones  require  12-16  months  to  ripen ;  they  open  and 
shed  their  seeds  in  April  or  May,  but  are  long  persistent  afterwards,  so  that  in 
autumn  there  are  numerous  seedless  cones  on  the  trees.  Ribbentrop  (Panjab  Arbo- 
ricult.  178^  states  that  in  the  Panjab  the  seed  ripens  in  October,  and  that  the  best 
time  to  collect  seed  is  to  pick  the  cones  from  Dec.  to  March.  The  leaves  gene- 
rally remain  2-3  years  on  the  branches,  the  oldest  being  shed  in  May  and  June. 
Attains  70,  and  at  times  100-110  ft. ;  trunk  tall,  erect,  straight,  6-7,  rarely  10-12 
ft.  girth.  Crown  oval  when  young,  rounded  when  old,  extremities  of  branch- 
lets  turned  upwards,  foliage  of  old  trees  dark,  of  young  trees  lighter  green. 
Bark  ^  in.  thick,  cut  up  bv  deep  fissures  and  cracks  into  irregularly  polyconal, 
sometimes  oblong  thick,  iar^e  grey  or  reddish  plates,  inner  substance  reddish- 
brown,  compact.  Wood  yellowish,  reddish- white  or  brown,  no  distinct  heart- 
wood.  The  weight  of  seasoned  Chir,  according  to  experiments  made  at  Rurki, 
is  27  lb.,  and  the  value  of  P.  932  (average  of  10  exp.,  extremes  818  and  1084). 
Experiments  made  at  Almora  by  Capt.  «fones  in  1844,  and  recorded  by  Madden, 
give  34-45  as  the  weight  of  unseasoned  wood  felled  one  month,  P=626  (16  exp.), 
and  36-41  lb.  for  seasoned  timber,  Pss645  (6  exp.)  The  wood  is  easy  to  work, 
and  is  extensively  used  in  the  hills  for  building — roof-trees  are  said  to  last  two 
generations  in  Kamaon — also  for  shingles  where  slate  is  not  available,  at  the  tea 
plantations  for  tea-boxes,  and  there  is  a  considerable  export  of  it  to  the  plains  on 
several  of  the  Himalayan  rivers.  On  the  Sutlej  and  Bias  it  is  larsely  employed  for 
the  bottoms  of  boats.  As  a  rule,  however,  the  wood  is  not  durable;  ^it  is  attacked 
by  insects,  and  decays  rapidly  when  exposed  to  wet.  In  Kamaon,  about  Piura, 
and  in  several  places  on  the  Ward  wan  branch  of  the  Chenab,  a  large  proportion 
of  the  trees  have  the  bark  and  the  fibres  of  the  wood  much  spirally  twisted,  in 
the  same  way,  only  to  a  much  greater  decree  than  is  often  seen  in  horse-chest- 
nuts in  Europe.  The  wood  of  the  twisted  trees  is  useless  for  any  purpose  save 
fueL  It  has  been  supposed  that  the  twiat  is  caused  by  the  local  wmds,  but  the 
twisted  are  often  mixed  with  straight-grown  trees,  exactly  as  is  the  case  in  an 
avenue  of  horse-chestnuts,  and  their  occurrence  is  confined  to  particular  locali- 
ties not  more  exposed  to  the  action  of  the  wind  than  the  neighbouring  tracts. 

The  ChIr  probably  produces  more  turpentine  and  resin  than  the  otJier  Coni- 
fers of  the  North- West  Himalaya  ;  it  is  obtained  by  making  incisions  in  the 
stem,  or  by  stripping  off  the  bark.  The  crude  turpentine  and  resin  is  called 
Biroza  or  gcmdha  firoea^  generally  in  N.W.  India,  dhup  in  Oudh,  herja  or 
biMa  in  Garhwal,  and  J^iatja  near  Simla.  The  Sanscrit  word  is  hahlra,  whence 
probably  the  name  chir.  In  a  report  on  the  resinous  products  of  the  Garhwal 
Forest  Division,  of  March  1867,  R.  Thompson  states  that  the  quantity  of  herja 
annually  brought  down  to  the  markets  at  the  foot  of  the  hills  may  be  assumed 
at  between  1000  to  1200  maunds  of  80  lb.  each,  at  prices  varying  from  3  to  4^ 
rupees  per  maund, — and  he  describes  the  procedure  as  follows :  "  Several  deep 
triangular-shaped  niches  are  cut  into  and  around  the  trunk  of  the  tree.  The 
niches  are  12-18  in.  long,  and  6-8  in.  deep.  The  base  of  the  niche  is  hoUqwed 
out  80  as  to  form  a  sort  of  receiver  for  the  resin  after  it  exudes.  These  are 
emptied  out  as  filled,  which  takes  10-16  days  from  the  time  of  first  cutting. 
The  receivers  are  filled  and  emptied  several  times  during  the  season,  which  lasts 
from  16th  March  to  16th  June,  or  3  months.  The  yield  of  an  oidinary-sized 
tree  is  10-20  lb.  of  herja  for  the  first,  and  about  a  third  of  the  quantity  the 
second  year,  after  which  the  tree  either  dies  or  is  blown  down."  In  the  Panjab 
in  1868  the  crude  resin  sold  for  4-7  rupees  per  maund.  Tar  (mixed  with  turpen- 
tine and  products  of  destructive  distillation  of  wood)  is  also  made  by  filling  an 
earthen  pot  (perforated  at  the  bottom  with  small  holes)  with  chips  of  resinous 
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woody  the  pot  is  cloeed  and  luted  over  with  wet  mnd,  pieces  of  diy  cow- 
dung  are  heaped  over  it,  and  lighted.  This  fuel  bums  slowly,  and  the  tar  nms 
into  a  second  smaller  pot  placed  underneath  the  other  in  a  hole  dns  in  the 
ground  (Joum.  As.  Soc.  iL  249).  Spirit  of  turpentine  is  distilled  from  me  erode 
turpentme  in  the  Panjab,  the  Bijnaur  district,  and  elsewhere  in  North-West 
Incua ;  in  the  Panjab  the  crude  turpentine  to  be  distilled  is  mixed  with  water 
and  carbonate  of  soda.  The  residue  Cpale  resin,  colophony)  is  called  mndroi  in 
Bijnaur.  The  wood  of  stumps  and  ol  trees  which  had  been  notched  and  muti- 
lated is  often  so  full  of  resin  as  to  be  translucent,  and  such  wood  is  used  for 
torches  and  in  place  of  candles,  in  houses  and  mines.  The  bark  is  used  for 
tanning,  and  as  fuel  for  iron-smelting.  Charcoal  is  often  made  of  the  wood. 
The  charcoal  of  the  leaves,  mixed  with  rice-water,  is  used  instead  of  ink.  The 
seeds  {hal^hoza,  chcUhaUi)  are  eaten,  and  are  of  some  importance  as  food  in 
times  of  scarcity;  they  have  a  strong  taste  of  turpentine. 

The  Chlr  requires  much  light,  and  seedlings  wiU  not  spring  up  under  shade. 
Nevertheless  the  regeneration  of  Chlr  forests  by  self-sown  seecuings  is  good,  and 
wUl,  with  properly-regulated  cuttincs,  probably  not  present  any  great  difficulty 
wherever  nres  and  cattle  can  be  excluded.  It  is  easily  raised  £rom  seed,  but  re- 
garding its  cultivation  on  a  large  scale  not  much  experience  has  yet  been  gained. 
Kibbentrop  (Hints  on  Arboriculture  in  the  Panjab,  179)  states  that  the  tree 
makes  a  long  tap-root  in  its  early  youth,  which  must  not  be  injured  in  trans- 
planting. The  growth  is  moderately  rapid  (4-5  rings  per  inch).  It  has  much 
tenacity  of  life. 

Nearly  allied  is  F,  Kasya,  Royle  ;  DC.  Prodr.  xvl  iL  390,  the  Pine  of  the 
Easia  hills  (2000-0000  ft),  and  ot*  the  mountains  east  of  Touncoo,  between  the 
Sitang  and  Yunzalin  rivers  in  Burma,  where  I  found  it  in  Feb.  1859,  forming 
extensive  forests  at  elevations  above  3000  ft.,  as  a  large  tree,  attaining  200  ft  in 
height,  the  wood  very  resinous.  (Tinyvbeiiy  Burm.)  It  has  shorter  and  more 
slender  leaves  (3  in  a  sheath),  the  young  cones  are  recurved,  on  long  bracteate 
stalks,  the  ripe  fruit  is  smaller  than  that  of  P.  longifclioy  2-3  in.  long,  tiie  top 
of  the  scales  flat  or  convex,  without  any  prominent  beak  at  the  end.  On  the 
Yunzalin  plateau,  the  male  flowers  open  in  Feb.,  and  at  that  time  cones  of 
several  stages  of  growth  are  on  the  trees.  Of  the  tree  in  the  Easia  hills  Hooker 
gives  the  following  account :  "  They  had  5  years'  old  cones  on  them  as  well  as 
those  of  all  succeeding  years  ;  they  oear  male  flowers  in  autumn,  which  impreg- 
nate the  cones  formed  the  previous  year.  Thus  the  cones  formed  in  the  sprins 
of  1850  are  fertilised  in  the  following  autumn,  and  do  not  ripen  their  seeos  till 
the  second  following  autumn,  that  of  1852." — Himalayan  Journals,  iL  288.  The 
time  of  impregnation  of  the  female  flowers  of  P.  hngifolia  merits  farther  in- 
quiry, also  the  time  which  the  cones  require  to  ripen.  It  would  be  remarkaUe, 
tliou£;h  not  unexampled  (see  Qtiercus  &uber  and  occidefUalis)^  if  two  species  so 
closely  allied  were  found  to  differ  in  this  respect 

2.  P.  Oerardiana,  Wall.— Tab.  LXVII.— Boyle  HI.  t  85  ;  Cleghom 
L  c.  t.  4.  Vem.  Chilghoza^  jalghoza^  Afg.  ]  CHUri,  priia,  mvrrij  gcUbojOy 
galgcja^  Chenab ;  Kashti^  Ravi ;  Riy  rhi,  Kunawar ;  Kannuchi,  konivn- 
diiy  kaninclii,  West  Tibet.  Galled  Konechu^  koleeha,  by  the  Juwahir  Bha- 
tiyas  (Madden).    The  seeds  :  Neoza,  nioza. 

A  middle-sized  tree  with  a  short  rounded  crown  and  grey  bark,  peeling  off 
in  large  flakes.  Foliage  dark  green,  branches  smooth,  nut-brown.  Leaves 
in  clusters  of  three,  3-5  in.  long,  stiff,  }  line  broacL ;  sheath  and  bracts 
deciduous.  Cones  while  young  (catkins)  erect  on  stout  scaly  peduncles 
1  in.  long,  when  mature  glaucous,  ovoid-oblong,  6-9  in.  long,  ^  in.  diam. 
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at  base.  Lower  part  of  scales  1-1 J  iiL  long,  1-1^  in.  broad  at  top,  upper 
part  recurved,  obtusely  triangular,  compressed,  spinescent.  Seeds  cylin 
dric,  1  in.  long,  with  a  short  caducous  wing. 

Common  in  North  Afghanistan  and  Eafiristan,  abundant  on  the  Safedkoh 
and  probably  also  at  hi^h  elevations  on  the  Suliman  ran^.  In  the  N.W. 
Himalaya,  locally  in  the  inner  valleys  with  a  drier  climate,  beyond  the  influ- 
ence  of  the  periodical  rams.  Indus  valley  between  Aster  and  lakardo,  and  in 
Gilgit.  On  the  Chenab,  common  below  Kilar.  on  a  short  portion  of  the  main 
river,  and  on  the  Marru,  a  tributary  (6800-8000  n.)  A  few  trees  occur  at  one  place 
on  the  Ravi  (at  8000-8500  ft.)  In  Eunawar,  generally  occupying  the  lower 
slopes  of  the  mountain-sides  near  the  river,  between  6000  and  10,000  ft.  (Capt. 
Gerard  states  up  to  12,300  ft.  near  Sungnam),  from  Cheigaon  and  Jani  to  Han- 
garang  and  Dabling.  Planted  at  Serahn,  15  miles  lower  down  the  valley,  and 
within  the  fall  range  of  the  monsoon,  but  does  not  bear  fruit  Also  in  British 
Gkurhwal,  between  Malari  and  Bampa,  on  the  route  to  the  Niti  Pass,  at  6000- 
10,000  ft.  (Dr  Jameson,  1846).  Gregarious,  but  not  forming  dense  forests,  fre- 
quently associated  with  Deodar,  often  on  diy  steep  rocky  slopes,  on  granite  and 
clay-slate  in  Eunawar.  The  male  flowers  appear  in  June  and  July,  and  the  yellow 
poUen  falls  abundantly  at  that  time,  and  is  carried  about  by  the  wind.  The 
cones  ripen  in  the  second  year ;  at  lower  levels  by  the  end  of  September,  at 
higher  elevations  about  the  middle  of  October.  The  leaves  remain  3-4  years  on 
the  branches.  Attains  30-40,  at  times  50-60  ft.,  with  a  short  straight  trunk  (clear 
of  branches,  to  8  or  10  ft),  girth  6-7,  rarely  12  ft  ;  branches  strong,  horizontal 
or  decurved,  the  ends  turned  up,  forming  a  broad  oval  or  rounded  compact 
bushy  crown.  Bark  grey,  greemsh  grey,  often  silvery,  with  darker  blotcnes, 
without  fissures  cracks  or  roughness,  exfoliating  in  long  thin  flakes,  leaving  ex- 
posed Batches  of  the  fresh,  smooth,  darker-coloured  inner  bark.  The  peculiarly 
smootn  bark  of  this  species,  which  is  never  transformed  into  a  rough  outer  coat- 
ing* like  that  of  the  other  pines,  was  first  noticed  by  Dr  W.  Hoffmeister,  who 
accompanied  Prince  Waldemar  of  Prussia  in  his  journey  through  India  in  1845 
and  1846. 

The  wood  is  used  for  the  hook  which  supports  the  passenger's  seat  on  the 
single-rope  swing-bridge  ;  it  probably  is  tou^^  but  is  hardly  ever  felled,  as  the 
tree  is  valuable  on  account  of  the  edible  seeas.  It  is  very  resinous,  and  a  white 
resin  also  exudes  abundantly  from  the  bark  and  cones.  Baskets  and  rough 
water-buckets  are  made  of  the  bark.  The  cones  are  plucked  before  they  open, 
and  aie  heated  to  make  the  scales  expand,  and  to  get  the  seed  out.  Large  quan- 
tities of  the  seeds  are  stored  for  winter  use  ;  they  form  a  staple  food  oi  the  in- 
habitants of  Eunawar,  are  often  eaten  ground  and  mixed  with  flour.  It  is  a 
common  saying  in  Eunawar,  ''One  tree  a  man's  life  in  winter."  They  are 
also  exported  to  the  plains,  and  considerable  quantities  are  imported  annually 
into  North- Western  Lidia  from  Afghanistan  by  the  Ehaiber  and  Bolan  Passes. 
They  are  oily,  with  a  slight  but  not  unpleasant  turpentiny  flavour.  The  seeds 
and  an  oil  extracted  from  them  are  used  in  native  medicine. 

To  the  same  section  {Tceda,  with  3  leaves  in  a  sheath)  as  the  preceding  species, 
belone  three  important  trees  of  Eastern  North  America :  1.  P.  atMfro/M,  Mich- 
aox,  &QLong-leaved  OT  Yellow  Fine,eilBO  called  Pitch  Pifie,  a  large  tree,  which 
clothes  extensive  dry  sandy  tracts,  known  as  the  Pine  Barrens,  idong  the 
coast  of  South  Virginia,  the  two  Carolinas,  Qeorgia,  and  Florida.  The  heart- 
wood  is  compact,  heavy  (40-53  lb.  per  cub.  ft),  strong,  durable,  and  much  prized 
in  America  for  house-*  and  ship-building.  It  is  very  resinous,  and  yields  the 
nudn  supply  of  American  resin  and  turpentine. 

Michaux  (Forest  Trees  of  North  America,  1819,  iL  271)  gives  the  following 
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description  of  the  mode  of  procedure,  whicli  is  confiimed  by  other  acconntB : 
In  winter  a  cavity  is  cut  into  the  base  of  the  trunk  about  3  or  4  inches  £roin  the 
ground,  commonly  of  the  capacity  of  3  pints,  and  about  4  in.  deep.    These  cavities 
are  called  boxes,  and  they  nave  the  shape  of  a  large  distended  waistcoat-pocket 
When  the  trees  are  laige,  2  or  sometimes  4  boxes  are  excavated  on  opposite 
sides  of  the  trunk.    Two  oblique  gutters  are  made  at  the  edges  of  the  box,  and 
the  surface  of  the  stem  is  hack^  or  chipped  above  the  box  ;  this  is  repeated  once 
a-week  ;  the  first  year  the  chippings  extend  12  in.  upwards,  and  are  carried  np 
higher  every  year,  but  after  6  or  6  years  the  tree  is  generally  abandoned.    The 
turpentine  begins  to  run  about  the  middle  of  Marcn,  and  the  hottest  months, 
July  and  August,  are  the  most  productive.    The  boxes  generally  fill  every  three 
weeks,  and  the  turpentine  is  ladled  out  vdth  wooden  shovels  into  paiU.    Fires 
are  the  great  danger,  and  on  that  account  the  ground  at  the  foot  of  the  trees  is 
carefully  cleared  of  leaves  and  herbage.    The  solid  masses  of  resin,  which  con- 
crete on  the  chipped  part  of  the  stem,  are  collected  under  the  name  of  scrap- 
ings.   In  ordinary  years  it  is  estimated  that  3000  trees,  which  generally  fonn 
the  charge  of  one  person,  yield  75  barrels  of  turpentine  and  25  barrels  of  scrap- 
ings in  one  season,  which  supposes  the  boxes  to  be  emptied  &ve  or  six  times 
during  the  season.    The  method  of  collecting  resin  of  P.  Pinaster ^  Larido^  and 
hcUtpensis.  in  France  and  Corsica,   described  at  p.  514,  differs  essentially 
ftrom  the  American  system,  the  scars  bein^  flat,  and  the  turpentine  bein^  col- 
lected either  in  earthen  pots,  or  in  cavities  cut  in  the  roots  or  made  m  the 
sand  at  the  foot  of  the  tree.    Large  quantities  of  tar  are  made  from  the  tops 
and  branches  and  dead  trees  of  Ptntu  australis  in  charcoal-kilns,  which  have 
the  shape  of  a  truncated  and  inverted  cone  ;  Michaux  states  that  a  kiln  10-18 
ft.  high,  20  ft.  diam.  below,  and  25-30  ft.  above,  yields  100  barrels  of  tar, 
which  seems  a  very  large  quantity.     It  is  evident  that  the  yellow  pine  is  more 
resinous  than  most  other  Conifers.    The  wood  of  this  tree  is  extensively  used  for 
building  in  the  Southern  States,  it  is  also  exported  largely  to  the  West  Indiea. 
The  species  is  distinguished  by  long  cylindrical  cones,  6-10  in.  long,  the  scales 
armed  with  short  recurved  spines  ;  the  leaves  are  10-15  in.  long. 

2.  P,  Tceda,  Linn.,  the  Loblclly  Pine,  grows  in  the  Southern  Stat^  mainly 
in  the  long  narrow  marshes  that  intersect  the  Pine  Barrens.  It  also  is  tapped 
for  resin,  but  is  less  valued. 

3.  P.  rigida.,  Mill.,  the  Pitch  Pine,  inhabits  the  Northern  States  ;  during  last 
century  it  yielded  large  quantities  of  resin  and  tar,  but  the  wholesale  destruc- 
tion of  the  trees  has  diminished  or  stopped  the  supply  from  that  source. 

3.  P.  excelsa.  Wall.  PI.  As.  Rar.  t.  201 ;  Cleghom  Let  2.— Syn.  P. 
Pence,  Grisebach ;  P.  pendula,  Griff.  Vem.  Piuni,  Afg. ;  J?tdr,  Haara ; 
CJill,  cJnr,  chUtu^  chitu,  chtUy  from  Kashmir  to  Jaunsar  ]  Cliilay  Garhwal; 
Kaily  Bias  and  Sutlej  (outer  hiUs) ;  Lim,  Ihlm,  Chamba  and  Kunawar ; 
Yara,  ytir,  yiro,  Kashmir ;  Sliomshing^  Lahoul ;  Edisalla,  lamshingybyang, 
on  the  upper  Sarda ;  Tongschi,  Bhutan. 

A  largo  tree,  with  dark-coloured  bark,  divided  into  small  irregular  plat^ 
Foliage  bluish-green,  or  greyish-green  in  exceptional  cases,  particularly  at 
high  elevations.  Leaves  in  clusters  of  5,  6-8  in.  long,  slender,  drooping, 
sheath  and  bracts  deciduous.  Cones  erect  while  young,  on  peduncles  1-3 
in.  long  or  longer,  pendulous  when  mature,  cylindric,  6-10  in.  long  ;  scales 
closely  imbricate,  2-2^  in.  long,  1-1  ^  in.  broad,  cuneate-oblong,  flat,  apex 
(apophysis)  not  much  thickened,  rhomboid,  the  ends  rounded.  Seeds 
ovoid,  j  in.  long,  or  a  little  longer,  with  an  oblong,  obliquely  truncate 
wing.     Cotyledons  usually  9. 
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Monntains  of  Kafiiistan  north  of  Jellalabad  (Qriffith),  Safedkoh  (Griffith  and 
Bellew),  near  Rondu  on  the^Indos  below  Iskardo.  Himalaya  between  6000  and 
10,000  ft.,  from  the  Indus  to  Bhutan,  extending  considerably  into  the  more  arid 
tract.  Lahoul,  Eunawor  as  far  as  Sungnam  and  Namgia.  Niti  Pass  in  Qarh- 
wal.  Nepal,  Bhutan.  Wanting  in  centnd  and  north-west  Kamaon  (Madden),  and 
in  Sikldnu  The  tree  is  occasionally  found  as  low  as  6000  and  as  nigh  as  12,500 
ft  F.  Pence,  which  has  been  identified  with  P.  excdsa  by  Hooker  (Joum. 
Linn.  Soc  viii.  145),  was  first  discovered  by  Grisebach  on  Mount  Pelister  or 
Peristeri  near  Bitolia  in  South  Macedonia,  near  the  borders  of  Albania,  where  it 
forms  a  considerable  extent  of  forest  at  the  upper  limit  of  arborescent  vegetation, 
above  the  range  of  the  Beech,  from  4400  to  5800  ft.,  descending  to  3000  ft.  (as  a 
shrub  only),  and  in  places  ascending  to  6100  ft.,  and  has  since  been  found  far^ 
ther  north  on  the  Eom  mountain  in  Monteneero.  Between  Macedonia  and  Af- 
ghanistan, a  distance  of  2200  miles,  no  trace  of  the  tree  has  yet  been  discovered. 
r.  excdea  is  hardy  in  England,  but  seems  inclined  to  seed  rather  early  and  too 
freely  ;  its  leading  shoots  are  very  luxuriant,  but  often  bent  and  irregular. 
These  pecuMarities  are  noticed  near  Simla,  wherever  the  tree  grows  below  its 
nonnal  line  of  elevation.  Introduced  1823,  the  largest  tree  at  Dropmore  is  70 
ft  high. 

P,  excelsa  is  gregarious,  but  does  not  often  form  pure  forests  of  large  extent 
It  generally  is  mixed  with  the  Deodar,  Abies  WMiana,  and  Smithiana,  and  is 
often  founa  at  the  edges  of  mixed  forests  of  leaf-bearing  trees.  At  higher  levels 
it  grows  among  the  Alpine  Birch  {B.  Bhqjpattra),  and  at  lower  levels  it  is  not 
rarely  found  associated  with  Ptnus  longifotia  near  the  upper  limit  of  that  tree. 
In  Kunawar  it  forms  forests  of  considerable  extent  above  and  below  the  Deodar 
belt,  and  is  mixed  with  it  In  the  Baspa  valley  Deodar  ceases  at  an  elevation 
of  about  9500  ft,  but  P.  excdsa  extends  considerably  higher,  both  at  the  bottom 
and  on  the  sides  gf  the  valley.  In  the  forests  on  the  left  bank  of  the  Sutlej 
above  the  mouth  of  the  Baspa,  it  often  forms  the  main  portion  of  the  forest 
between  the  Deodar  and  the  Alpine  Birch. 

It  flowers  from  the  end  of  April  to  the  middle  of  June  ;  in  October  the  young 
cones  are  1  in.  long,  and  pea-green,  in  April  they  attain  3-4  in.,  and  they  ripen 
in  the  autumn  of  the  second  year.  The  seedless  cones  are  persistent  for  a  long 
time,  hanging  on  the  branches  with  their  broad  gaping  scales.  The  leaves  remain 
3-4  years  before  they  are  shed.  Attains  100-120,  and  sometimes  150  ft  in  height. 
In  isolated  trees  the  branches  are  low,  nearly  to  the  ground  ;  they  are  whorled, 
horizontal,  the  ends  turned  up,  except  when  laden  with  fruit.  Branches  smooth, 
dark-grey,  sometimes  purplisn-brown.  Bark  dark-coloured,  cut  into  drab-grey 
rough  scales,  by  parallel  vertical  fissures  and  cross-cracks ;  in  old  trees  the  scales 
are  broad,  irregularly  polygonal,  with  whitish  or  silver-grey  surface,  divided  by 
d^rk-colouied  rough  furrows. 

Sapwood  whitish,  heartwood  light-brown,  often  with  reddish  lines  and 
resinous  knots,  compact  even  -  grained,  soft  and  easy  to  work.  As  regards 
dorabili^,  it  ranks  next  to  Deodar,  of  the  north-west  Hjmalavan  Conifers,  and  is 
preferred  to  Abies  and  to  Pinus  longi/olicL  In  the  Paniab  Himalaya,  it  is  said 
to  last  7-8  years  as  shingles,  8-10  years  as  beams  in  walls,  and  15  years  as  ordi- 
najry  inside  planking.  Where  Deodar  cannot  easily  be  obtained,  it  is  laigely  used 
for  nouse-building,  shingles,  water-channels,  water-troughs,  wooden  spades,  and 
other  implements.  It  is  said  to  be  the  best  wood  available  in  the  Panjab 
for  pattern-making,  as  it  works  extremely  well  and  can  be  got  without  much 
resin.  It  yields  an  excellent  charcoal  for  iron-smelting.  A  variety  of  the  wood, 
valued  less  than  the  normal  kind,  is  called  dar  chil  at  the  Ravi  and  Chenab  timber 
depots.  The  term  is  not  used  in  the  forests.  The  wood  grown  on  south  aspects 
is  said  to  be  heavier  and  to  contain  more  turpentine.  Turpentine,  resin,  and 
tar  might  be  readily  obtained  from  this  tree  ;  it  probably  is  nearly  as  resinous  as 
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F.  langtfolia.  The  wood  Ib  much  used  for  torches  ;  jaatUf  Poahta ;  nuuhal, 
HindL  Chipe  and  small  pieces  of  the  wood  form  an  article  of  trade  in  the  tree- 
less inner  Hmialaya,  under  the  name  of  LdM,  ehanMna,  The  cones  aie  Tuefiil 
for  lighting  iires.  The  bark  is  used  to  roof  huts  in  the  forest^  and  tiees  aie 
often  seen  denuded  of  their  bark  to  a  considerable  height.  The  leaTes  and 
twigs  are  much  used  for  litter ;  and  the  leaves  of  this  species,  as  well  as  of  P. 
lonoifoUa,  are  mixed  with  mortar  and  plaster  in  building.  Madden  states  tihak 
in  Kamaon,  in  a  fur  dry  winter,  the  leaves  and  branches  get  covered  with  a  lujoid 
exudation,  which  hardens  into  a  white  kind  of  manna,  sweet,  not  toxixmtinj, 
which  is  eaten.  A  similar  exudation  (Manne  de  Brian^n)  is  collected  in  the 
French  Alps  on  the  leaves  of  the  Larch,  and  used  as  a  purgative. 

P.  StrobtUf  Linn.,  called  Whdte  Fine  in  America,  and  WeyTnotUh  Pwt  in 
England,  is  similar  to  P.  excdsa,  but  has  shorter  leaves  and  more  slender  oonea. 
It  IS  a  large  and  most  important  timber-tree,  formerly  often  found  200-250  ft 
high  and  18  ft  in  girth,  which  grows  luxuriantly  in  damp  forests  mixed  with 
leaf-bearing  (deciduous)  trees,  in  the  Northern  U  nited  States  from  the  head- 
waters of  the  Mississippi  eastward,  on  the  Alleghany  Mountains,  and  in  Southern 
Canada.  The  wood  is  white  or  pale-yellowish  white,  soft  and  light  (30-35  Ih.), 
free  from  knots,  easily  worked,  is  durable,  but  has  little  strength.  It  is  the 
wood  used  most  in  North  America  for  building,  furniture,  and  other  puipoBtfy 
and  U  exported  from  Canada.  The  tree  grows  rapidly  while  youns,  is  nardy  in 
England  (introduced  1705),  France,  and  Germany,  it  has  been  cultivated  on  a 
considerable  scale  in  some  forest  tracts  of  (Germany,  where  the  timber  pro- 
duction per  acre  has  been  found  higher  than  that  of  other  Conifers. 

To  the  same  group,  with  6  leaves  in  one  sheath,  belongs  P.  Cembra,  Uno* ; 
Beichenb.  Ic.  FL  Germ.  t.'530. — Arve,  Zirbdki^eTf  Qenn, ;  Cirmolot  It ;  Cetn- 
brot,  auvier,  Fr. ;  AroUa  of  the  Alps.  A  middle-sized,  slow-growing,  and  long- 
lived  tree  of  the  Alps  and  Carpathian  Mountains  in  Central  Europe,  which  forms 
extensive  but  irregular  forests  between  4000  and  7000  ft.,  often  at  the  upper 
limit  of  arborescent  vegetation.  The  leaves  are  short,  stiJOf,  dark-green,  ana  die 
cones  short,  ovoid ;  the  seeds  are  wingless,  broad,  ovoid,  and  somewhat  3-aded. 
They  are  eaten. 

Of  the  Section  FvMUter^  with  2  leaves  in  each  sheath,  no  species  except  the 
doubtful  one  mentioned  at  p.  606  inhabits  NortJi-West  India.  The  ronaik- 
able  tropical  Fir  of  Tenassenm  and  Siam,  whic^  S.  Eurz  has  identified  with  ?. 
Merkuni  of  Sumatra  and  Borneo  (Flora,  1872,  264)  belongs  to  this  section.  It 
is  closely  allied  to  P.  sinentU,  Lambert  (Bentii.  FL  Ebngk.  SSTjh-Syn.  P. 
Ma89oma/na^  Lamb. ;  of  South  China,  Formosa  and  Loo  Choo  islands.  Bolh 
species  have  semicylindric  leaves,  7-9  in.  long.,  tiie  convex  back  ma^ed 
with  numerous  prominent  lines,  and  persistent  dieaths ;  the  cones  are  ovoid 
or  ovoid-lanceolate,  2-3  in.  long,  recurved  when  ripe,  tiie  thickened  part  of 
the  scales  rhomboid.  They  are  much  alike,  and  may  perhaps  eventoalljr  he 
xmited.  In  the  Tenasserim  specimens  the  end  of  tiie  scales  (apophysis)  is  pjn^ 
midal,  4-7-sided,  while  in  P.  sinensis  it  is  flat.  The  Tenassenm  F4ne  grows  in 
forests  of  Dipterocarpus  tvherculcUtLs  of  the  Thoungyeen  valley,  which  occapy 
vast  areas  of  high  ground  and  dry  undulating  hSls,  the  moister  vallejs  be- 
tween being  covered  with  Bamboo  forest,  often  containing  TeslL  The  irood  » 
exceedingly  resinous,  the  stems  not  very  tall  (50  ft  to  first  branch)  and  not 
ve^  rgrularly  shaped. 

P.  Thunbergii,  Parlatore ;  DC.  Prodr.  xvi.  ii.  388— Syn.  P.  Masstmana, 
Sieb.  et  Zuccar ;  FL  Jap.  1. 113, 114— is  a  Large  tree  of  Japan,  Corea,  and  North 
China,  hardy  in  Enghmd,  with  stiff  rigid  leaves  3-6  in.  long. 
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The  following  are  the  more  important  European  speciee  of  the  section 
PinaUer : — 

'  P.  sjflvestrt$,ldim.f  Hook.  Stud.  FL  348 ;  Beichenb.  Ic  Fl.  Germ.  t.  521. — 
SeoUh  Fir.  Kitfer,  Fohre^  Germ. ;  Pin  sjdvettre,  Fr.  A  laige  tree  with  tall 
stem,  clear  of  bnuichee  to  a  great  height,  bark  red,  foliage  greyish,  sometimes 
blniBh  green,  crown  pyramidal  while  the  tree  is  young  and  growing  vigorously 
upwards,  rounded  afterwards.  Leaves  glaucous,  2-4  in.  long,  remaming  on  the 
branches  2-3  years  ;  sheath  short.  Cones  pedunculate,  recurved,  not  shining, 
ovoid-lanceolate,  unequal-sided,  1^2^  in.  lonff,  ends  of  scales  rhomboid,  rugose, 
with  a  transverse  keel,  sometimes  pyramidal  and  beaked.  Wings  3  times  the 
length  of  seeds.  Centzal  and  North  fSurope.  Abo  on  the  mountains  of  Spain, 
North  Ada,  Caucasus,  mountains  of  Asia  Minor  and  of  North  Persia.  A  variety 
with  longer  cones  (3  in.),  the  lower  scales  with  a  thick  blunt  beak,  leaves  and 
twigs  fira^ant  when  bruised,  is  described  by  Andrew  Murray  as  sub-sp.  Haynentis 
(Giodeners'  Chronicle,  1869,  p.  473).  It  was  raised  from  seed  supposed  to  have 
been  received  from  the  North- West  Himalaya. .  The  tree,  however,  has  not  yet 
been  found  in  India,  unless  it  is  P.  jRajfleana  mentioned  before.  It  seems  not 
impossible  that  some  Scotch  Fir  cultivfU«d  in  the  Himalaya  has  been  the  origin 
of  P.  HayneatM  and  Boyleanou  In  the  northern  Alps  its  upper  limit  is  6000, 
and  in  the  southern  6000  ft.  In  the  Maritime  Alps  mland  nom  Mentone  its 
range  is  from  1770  to  5100  ft  On  the  Pyrenees  it  grows  between  3000  and  5000, 
and  on  the  Sierra  Nevada  between  5000  and  6500  ft.  FL  May  ;  the  cones  ripen 
in  the  autumn  of  the  second  year,  but  often  do  not  open  until  the  following  spnng. 
Eminently  gregarious,  forms  extensive  natural  and  generally  pure  forests  m  the 

a^hlands  of  Scotland,  in  the  plains  of  North  and  East  Germany,  and  in  the 
tic  provinces  of  Russia.  Thrives  best  on  soU  which  transmits  water  readily, 
particularly  in  sandy  soiL  Attains  under  favourable  circumstances  150  ft.,  with 
clean  stems  70-80  ft.  long.  Such  dimensions  are  not  rare  in  the  Scotch  Fir 
forests  of  Franconia^  pamcularly  in  the  Steigerwald,  between  Wurzburs  and 
Bamberg,  where  it  is  grown  with  an  underwood  of  Beech.  Sapwood  larffe, 
enclosing  a  distinctly-marked  reddish  heartwood,  durable  and  strong.  Weight 
25-46  lb.  The  seedlings  require  much  light,  but  forests  of  Scotdi  Fir  can, 
under  favourable  circumstances,  be  regenerated  by  natural  reproduction.  Im- 
ported into  England  from  the  Baltic  and  Norway,  under  the  names  of  Red 
Memelf  Danttig  Fir,  and  Red  Deal, 

8.  P,  montana.  Mill. ;  Willkomm  Forstl.  Flora,  169. — Syn.  P.  MughuSy 
Scop.  P.  Pumdlio,  Heenke  ;  P.  uncinates,  Bamond ;  P.  Miqtict,  Saut  ; 
Beichenb.  Ic.  Fl.  Germ.  t.  522,  523.  Pin  d  crachetSf  Fr. ;  Krumnholz,  Leg- 
fihre,  LaUehe,  C^erm.  A  slow-growing  moderate-sized  tree,  with  branches  down 
to  the  base,  unless  growing  in  dose  masses  ;  crown  pyramidal,  not  rounded  or 
tabular  when  old,  the  lower  part  of  the  stems  mostly  bent  down  and  prostrate 
along  the  ground ;  bark  dark-coloured,  greyish-brown,  never  red,  foliase  dark 
green.  Leaves  green,  rigid,  2  in.  long,  remaming  3-5  years  on  the  branches,  the 
sheaths  a  little  longer  tlmn  those  of  P.  sylvettrit.  Cones  sessile,  erect  or  spread- 
ing, not  recurved,  shining,  ovoid  or  ovoid-lanceolate,  unemial-sided,  1-24  in. 
long ;  ends  of  scales  rhomboid,  often  with  a  recurved  beak,  aiwavs  with  a  black 
ring  round  the  centre.  Wings  3-4  times  the  length  of  seed.  Alps  and  moun- 
taina  of  Central  Europe,  from  the  Pyrenees  to  ^ukowina,  also  on  the  moun- 
taina  of  Spain  and  Calabria.  Forms  a  Icurge  extent  of  dense  but  low  forests  on 
the  plateaus  of  the  Schwarzwald  above  2000  ft,  the  stems  creeping  and  inter- 
lacing in  a  remarkable  manner,  but  always  sending  up  erect  leaders.  Much 
of  this  land,  wet  and  swampy  formerly,  has  now  oeen  drained  and  planted 
with  spruce.  .An  important  lorest-tree  on  the  Bavarian  Alps  between  2000 and 
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5000  ft.  The  wood  Ib  much  heavier  than  that  of  the  Scotch  Fir,  very  dmable, 
mainly  used  as  fuel  and  for  charcoal ;  but  the  chief  value  of  the  tree  in  the  Alps 
consists  in  its  thriving  on  poor  soil  and  in  exposed  situation^  and  serving  to 
clothe  steep  stony,  dry  and  wet  slopes,  preventing  their  denudfition,  and  affoiaing 
protection  against  slips  and  avalaiiches.  Young  plants  bear  more  shade  than 
P,  sylvestrU, 

3.  P.  Laricio,  Poiret ;  Willkomm  ForstL  Flora,  184 ;   Beichenb.  Ic  FL 
QenxL  t.  624.— Syn.  f.  austruxca,  EndL  ;  Schwanskiefer,  Germ.    A  large  tree, 
with  tall  straight  cylindric  stem,  clear  of  branches  to  a  great  1ieifi;ht,  foliage  dark 
green,  branch&ts  turned  up  at  the  ends.  *  Leav^  gT^en,  2-5  in.  long,  perststent, 
3-4  years  on  the  branches,  with  a  shiurp  whitish  point    Oones  sesflile,  3-3  in. 
long,  spreading,  ovoid-lanceolate,  shining,  yellowish  red  when  lipe.  Seeds  laige, 
wing  3  A  times  the  length  of  seeds.  Mountains  of  South  Europe  and  Asia  Minor, 
forming  extensive  forests  in  Spain,  in  Corsica  at  3000-5000  ft.,  and  lower  Anstiia 
(Wiener  Wald).  Fl.  May;  the  cones  of  this,  as  of  the  other  allied  species,  ripen  in 
autumn  of  the  second,  and  shed  their  seed  in  spring  of  the  third  year.    Attains 
150  ft.  in  Corsica.    Wood  very  resinous,  sap  large,  heartwood  red,  very  dtiiable, 
heavier  than  Larch,  up  to  56  lb.  (Mathieu).     Mathieu,  FL  Forest,  398,  records 
an  instructive  series  oi  measurements  of  the  number  of  rings  of  sap-  and  heart- 
wood  of  the  wood  from  Corsica.    A  tree  90  years  old,  with  a  radius  of  235  mnL, 
had  73  rings  of  sapwood,  in  the  aggregate  185  mm.  broad ;  and  a  tree  of  375 
years,  with  a  radius  of  380  nmL,  had  190  rin^  of  sap,  measuring  80  mm.  and 
185  rings  of  heartwood.    The  Austrian  Pine  is  tapped  for  reran  in  Austria,  and 
of  late  years  the  splendid  forests  of  P.  Laricio  in  Corsica  have  been  worked  on 
a  large  scale  for  resin,  the  mode  of  procedure  being  the  same  as  in  the  foreets 
of  P.  Pinaster  in  France.     In  its  youth  the  tree  has  a  rapid  growtii,  and  long 
powerful  leading  shoots.     In  England  the  Corsican  and  Austrian  Pine  are  con- 
sidered distinct  varieties. 

4.  P.  PinasteTy  Solander ;  Reichenb.  Ic.  FL  Germ,  t  525. — Syn.  P.  fnarUim^ 
Lamarck ;  Cluster  Pine — Pin  maritimef'Fi.  A  hxge  tree,  with  a  tall  but  not 
very  straight  stem  attaining  great  gMi,  branches  high  up,  forming  a  rounded 
crown ;  bark  very  thick,  cut  by  deep  fissures,  foliage  dense,  dark  green. 
Leaves  thick,  rigid,  1  line  broad,  5-8  in.  long,  remaining  3  years  cm  thebnmchea. 
Cones  purple  when  quite  youngs  clustered  at  the  end  of  the  current  yearns  shoots, 
when  ripe  subsessile,  spreading  or  reflexed,  in  whorls  and  dense  clusteis  of  MO 
or  more,  ovoid-cylindnc,  nut-brown,  shining,  4-5  in.  long,  and  2-3  in.  diam.  at 
base,  ends  of  scales  sharply  and  transversdy  keeled,  with  a  dark-grey  conical, 
sharp  tip.  Mediterranean  region,  Algeria,  Portugal,  Spain,  Souw  and  West 
France,  Corsica,  where  it  forms,  with  Quercus  IleXf  a  zone  intermediate  between 
the  evercreen  Maki  of  the  coast  and  the  forests  of  P.  Laricio,  Italy,  Dahn&tia. 
FL  Apru,  Mav  ;  the  cones  ripen  in  autumn  of  the  second  year.  Prefers  a  light 
sandy  soil,  and  thrives  luxuriantly  on  the  white  shifting  sands  of  the  Dunes  along 
the  coast  of  Gascogne,  which,  by  means  of  sowings  steadily  continued  ever 
since  1789,  have  now  been  converted  almost  entirely  into  forests  of  this  tree. 
It  also  forms  extensive  nearly  pure  forests,  to  a  great  extent  planted,  on  the 
heaths  of  the  "  Landes." 

The  wood  has  numerous  large  resinous  ducts,  and  the  tapping  of  the  tree  is  car- 
ried on  in  a  methodical  manner  in  Qascogne,  which  should  be  imitated  in  India 
if  it  be  resolved  to  work  any  of  the  Himalayan  Pines  systematically  for  resin. 
When  the  tree  has  attained  a  girth  of  3-4  fU,  a  flat  cut  is  made  near  the  ground 
through  the  bark  into  the  wood,  a  few  inches  high,  and  about  5  inches  wide ;  the 
resin  which  exudes  la  collected  in  small  earthen  pots,  fixed  at  the  base  of  the  cot, 
into  which  it  runs  over  a  flat  piece  of  zinc.  From  time  to  time,  once  or  twice 
a-week  during  the  season  (1st  March- 15th  Oct.),  the  cuts  are  extended  upward^ 
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and  tills  k  continued  untiil  the  flat  acar  or  cut  {cjonre)  k  10^13  ft  high.  This  ia 
generally  aceon^pliabed  at  th^  end  of  5  years,  and  then  the  old  scar  is  abandoned, 
and  a  fresh  ocar  i&  opened  at  the  opposite  side  of  the  tree,  and  when  this  has 
been  conrpleted,  a  thud  and  at  last  a  tQurth  scar  are  o{»ened.  In  thiB  manner  a 
tree  can  be  worked  for  resin  durins  a  considerable  period,  thq  old  scara  healing 
over  by  the  formation  of  fresh  banc,  while  fresh  seais  are  opened,  often  on  the 
place  of  an  old  sear.  This  procedure,  when  only  one  scar  at  a  time  is  worked, 
IS  called  "^emmage  d  ffie.*'  Bat  when  a  tree  is  to  be  cut,  then  nnmeroos  scare 
are  opened  and  worked  aimnltaneously,  and  this  is  styled  '*  gemmage  d  mort/* 
In  the  same  maiiner,  when  young  trees  are  to  be  thinned  out,  they  are  tapped  at 
a  much  earlier  a^,  and  aa  much  resin  got  out  of  them  as  possible.  As  the  scars 
advance  in  height  the  pots  are  raised  also,  and  in  order  to  get  up  to  them  the 
workmen. carry  a  short  pole  with  notohes,  which  serves  as  a  ladder.  Fire  in 
summer  is  the  great  risk  in  forests  worked  for  resin,  and  in  order  to  prevent  its 
spread,  broad  nre-paths  are  cleared  throughout  the  forests.  P.  Ptmuter  has 
been  cultivated  on  a  considerable  scale  in  the  sand-dunes  near  Boulogne ;  it 
was  introduced  into  En^and  as  earlv  as  1696,  and  there  are  splendid  speci- 
mens in  Windsor  Park  (Belvidere),  Fulham,  and  elsewhere.  An  attempt  has. 
also  beep  made  to  plant  it  oa  the  i^ands  of  the  Madras  coast,  but  a  tropical  cli- 
mate is  not  apparently  adapted  to  the  requirements  of  this  tree.  The  ti^  grows 
with  great  rapidity  while  ypung,  and  in  South*Wc«t  France  often  forms  two 
whorls  of  branches  in  one  season.  It  has  powerfoT  descending  and  spreading 
roots,  and  is  thus  peculiarly  adapted  for  flxmg  loose  movable  sands. 

5.  P.  haUpmm^  MiU. ;  Christ  in  Flora,  1863,  p.  370 ;  Lambert,  Pinus^  ed.  1832, 
t  7 ;  Beichenb.  Ic.  FL  Germ,  t  526. — Syn.  (the  Qreek  tree)  P.  mariUma^ 
Lamb.  1.  c.  t.  6 ;  Sibthorp  Fl.  Greeca,  t  949.  Pvn  cPAl^,  Fr.  A  moderato-sized 
tree,  sometimes  shrubby,  with  light  foliace,  of  a  light-green  or  bluish-gre^i 
colour,  and  a  rounded  crown.  Bark  on  branches  and  young  stems  smooth, 
shiningp  silver  grey,  on  older  stems  dark  coloured,  furrowed.  Leaves  slender, 
2-4  in.  long,  grey 'or  bluish  green,  remaining  two,  often  only  little  more  than  one 
▼ear  on  the  branches,  hence  the  thin  foliage  ;  sheaths  i  in.  long,  whitish,  mem- 
branous. Cones  on  peduncles  ^  in.  lone,  recurved,  sdlitary  or  2-3  together,  lan- 
ceolate, 2-4  in.  long,  reddish  brown,  and  mostly  shining  when  mature,  the  ends 
of  scales  rhomboid,  flat  or  convex,  with  or  without  a  distinct  transverse  keel. 
Mediterranean  re&ion,  from  Portugal  and  North  Africa  to  Syria  and  Arabia. 
Tanrus  in  Asia  Minor,  where  it  forms  extensive  pure  forests.  Ascends  in 
Spain  to  3000,  and  on  the  Taurus  to  3600  ft.  Fl.  April,  May  ;  the  cones 
require  two  years  to  ripen,  and  do  not  shed  their  seeds  until  July  and  Aug.  of 
the  third  year.  Hardy  in  the  south  of  England.  Might  be  tried  in  the  plains 
of  the  Panjab.  In  Provence,  where  this  pme  is  common  in  the  vicinity  of  the 
sea,  it  is. tapped  for  resin,  but  is  less  proauctive  than  P.  Pinaster.  In  Greece 
the  tree  {rnvKos,  modem  Greek)  is  abundant,  forming  extensive  but  irr^^lar 
and  open  forests  on  the  stony  and  rocky  hills  of  Attica,  Megara,  aroimd  the 
Golf  of  Lepanto,  on  the  islands  of  the  Ajchipelago,  and  in  the  Morea,  ascend- 
ing to  3000  ft  on  Hymettus  and  Pentelicus.  The  wood  ia  used  for  building, 
and  the  tree  is  largely  topped  for  resin  ;  pieces  of  the  resinous  wood  are  used 
BB  torches,  and  the  bark  is  employed  for.  tanning.  link,  after  having  seen  the 
Oreek  tree  in  Attica,  in  1838,  maintained  it  under  the  name  of  P.  maritima* 
Liamb.,  as  distinct  from  P.  hedepensis,  distinguishing  it  mainly  by  the  (light) 
green  colour  of  the  foliage,  which  is  generally  more  grey  or  fflaueous  in  the  tree 
of  Italy  and  France  fLinnssa,  xv.  ^1841)  495).  He  added,  however,  that  these 
2  species  were  difficult  to  distinguish.  Christ  (Flora,  1863,  371)  shows  that  the 
forms  from  Greece,  Italy,  and  France  vary  exceedingly  in  the  end  of  the  scales 
^apophysis),  and  equally  so  in  the  other  characters,  and  that  no  fixed  distinction 
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can  be  maintained  between  the  two  species.  Gxisebach,  however,  letains  P.  man- 
Hma,  Lamb.,  bs  a  distinct  species,  pecnHar  to  the  evergreen  region  of  the  eastern 
Mediterranean,  distingaishmg  P.  naUpensis  by  shorter  leaves  and  the  ends  of 
the  scales  transversely  keeled  (Flora.  1861.  597,  and  Vegetation  d.  Erde,  L  315). 
P.  pirrencncoy  Lapeyr. ;  DC.  Prodr,  xvi.  384.— fiyn.  P.  Brutia,  Tenore  FL 
Neap.  t.  200,  is  a  large  tree,  forming  extensive  forests  in  the  monntains  of  Oen- 
tral  Spain,  and  on  the  sonth  &ce  of  the  Pyrenees  (2000-3000  ft),  also  foand 
in  Calabria  (2400-3000  ft),  Crete,  (>rpras,  the  Tanms  of  Cilida,  and  in  Syria 
and  Bithynia,  with  snbsessile  spreadmg  cones  2-3  in.  long,  conical,  with  a  flat 
base,  and  in  dense  dusters  of  3-16  or  more,  ends  of  scales  almost  flat ;  leaves 
4-8  in.  long,  dark  green^  narrow,  lax,  not  rigid. 

6.  P.  Pinea,  Linn. ;  Reichenb.  Jc  Fl.  Oerm.  t  428,  429.  The  StoM  Pwe. 
Piffwm,  Pr. ;  Pigno^  It ;  Pvnie^  Germ.  A  large  tree  with  a  tall  not  very 
straight  stem,  clear  of  branches  to  a  gr^t  hei^h^  and  bearing  a  flat  nmbreUa- 
shaped  crown.  Leaves  3-6  in.  long,  rigid,  with  a  sharp  point,  remaining  3 
years  on  the  branches,  narrower  than  those  of  P.  Pinatter,  Cones  large,  ovoid 
or  subglobose,  4-6  in.  long,  smooth,  shining,  the  ends  of  scales  convex-pyrami- 
dal with  4-6  ronnded  faces,  seeds  f  in.  long,  vnthout  wings,  edible,  forming  an 
important  article  of  trade.  Throughont  the  Mediterranean  r^on,  chiefly 
in  the  vicinity  of  the  coas^  and  often  in  forests  of  large  extent  The  cele- 
brated Stone  Fine  forest  ^  Pineta,"  near  Bavenna,  stretches  for  a  distance  of  90 
miles  along  the  coast  of  the  Adriatic.  Stone  Pine  forests  are  in  Tuscany, 
Portugal,  Andalusia,  on  Mount  Athos  in  Macedonia,  and  in  Asia  Minor.  The 
original  home  of  the  Stone  Pine  is  probably  the  eastern  Mediterranean  region. 
The  tree  is  hardy  in  the  south  of  lingland,  and  its  cultivation  might  be  tried 
in  the  sub-Himalayan  tract  of  the  Panjab.  FL  April,  May ;  the  cones  take  3 
years  to  ripen. 

2.  CEDBUS,  Link. 

Evergreen  monoicous  trees.  Leaves  needle-shaped,  single  on  elon|^ited 
shoots  and  on  the  first  shoots  of  seedlings,  otherwise  in  dense  fiudclea 
on  short  arrested  branchlets.  Catkins  single,  cylindric  at  the  ends  of  the 
leaf-bearing  branchlets.  Anther-cells  2,  dehiscing  longitudinally,  adnate 
to  the  under  side  of  imbricate  scales,  which  are  prolonged  into  flat  ovate- 
oblong,  obtuse,  denticulate  crests.  Ovules  inverted,  in  pairs  at  the  base 
of  the  carpellary  scales,  these  in  the  axils  of  small  bracts,  which  disappear 
before  the  fruit  ripens.  Cones  ripening  the  second  year,  lateral,  eiect, 
formed  of  broad  obtuse  carpellary  scales,  with  a  thin  edge  and  a  thickened 
woody  base.  Seeds  oily,  with  a  hard  woody  testa,  and  broad  membran- 
ous wings. 

1.  0.  Deodara,  Loudon;  Cleghom  Let  1. — Syn.  Pintu  Deodara, 
Roxb.  Fl.  Ind.  iii  651.  Deodar,  Himalayan  Cedar.  Sans.  Devaddru 
(the  divine  tree).  Yem.  Nakhtar,  Imanza,  Afg. ;  Didr,  dewdar,  deodar^ 
dedvxiry  daddr,  Hazara,  Kashmir,  Garhwal,  and  Kionaon;  Faivdarf 
Hazara ;  Kelu,  keoli,  hilar ^  hdlei,  Chenab  to  Jumna ;  Keltnang,  Kunawai; 
(Ttam,  Tibet. 

A  large  tree  with  dark-coloured  bark,  the  eKtremities  of  branchlets 
drooping  while  young.     Poliage  (in  North-West  India)  dark  green,  lighter, 
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sometimes  bluish  green  in  young  trees.  Leayes  1-1|  in.  long,  rigid,  sharp, 
triquetrous,  the  leaves  of  3-5  years  on  the  branches.  Cones  erect,  4-5  in. 
long  and  3-4  in.  diam.^  ovoid  or  ovoid-cylindrical,  obtuse,  scales  closely 
imbricate,  broadly  cuneate,  2-2^  'in.  broad  and  1-1^  in.  long,  the  upper 
edge  rounded.    Seeds  ^  in.  long,  wings  large,  triangular,  with  rounded  sides. 

The  Deodar,  so  far  as  known  at  present,  has  a  limited  range  of  distribution. 
It  is  indigenous  on  the  mountains  of  A^hanistan  and  North  Beluchistan,  and 
in  the  North-West  Himalaya,  where  its  eastern  limit  is  bdow  the  Niti  Pass  on 
the  Dauli  river,  one  of  the  main  feeders  of  the  Alaknanda.  No  indigenous 
forests  of  it  are  known  east  of  80°  or  west  of  66°  long.  On  the  Satedkoh 
it  grows  between  6000  and  10,000  ft.,  and  in  the  Himalaya  generally  between 
4000  and  10,000  ft,  but  descends  in  places  to  3500  and  ascends  to  12,000  ft. 
The  tree  is  commonljr  planted  in  Eamaon  near  viUa^  and  in  temple-groves, 
and  here  and  there  in  NepaL  It  is  gregarious  and  forms  extensive  forests 
in  the  basin  of  the  main  tributaries  of  the  Indus,  on  the  Tonse,  Jumna, 
and  Bhagirati  rivers,  and  on  two  feeders  of  the  Alaknanda.  In  these 
forests  the  Deodar  alone  covers  large  areas,  or  is  associated  with  Fimu  eX" 
celsa  and  Abies  SmUMana,  less  commonly  with  Abies  WMiana,  and  the  three 
Oaks»  Quercus  incana,  cUUtUUOf  and  semecarpifoliet.  The  Cypress,  Birchy  Teams, 
and  in  Eunawar  and  Paiu^  Pintu  Geraraiana,  are  also  companions  of  the 
Deodar.  It  extends  to  the  mnits  of  the  arid  zone,  but  does  not  enter  it  as  Pintu 
excelsa*  On  the  Chenab  it  ceases  at  Qalii^  above  Triloknath,  and  in  the  Sutlej 
valley  the  upper  limit  is  the  Hangarang  rass  on  the  right  and  Dablhu^  on  the 
left  side,  and  on  the  Ba;q>a  it  ceases  toIow  Bakcham.  In  these  vaUeys  and 
on  the  Indus  P.  excelsa  grows  much  higher  up.  It  is  wanting^  in  LahouL  The 
Deodar  was  introduced  into  England  in  1822,  and  is  hardy  in  Shigland  and  Scot- 
land, also  in  South  Europe,  Fnmoe^  and  South-West  G^ennany.  On  the  Bhine 
at  Coblens,  Bonn,  and  Cologne  it  suffers  from  late  spring  irosts.  On  the  other 
hand,  at  Tharant  in  Saxony,  where  the  winter  is  more  severe,  the  Deodar  seems 
to  do  welL  In  the  Himalaya  it  is  found  on  gneiss,  granite^  and  silicious  shales, 
and  is  not  wanting  on  limestone  (Jaunsar,  Chenab). 

The  male  catkins  appear  in  September,  and  shed  their  yellow  ^llen  in  Octo- 
ber, which  is  blown  about  in  abundant  profusion.  In  the  ensmng  spring  the 
£oung  cones  are  about  1  in.  long ;  in  October,  twelve  months  after  flowering  they 
ave  attained  half  sise,  and  ripen  in  October  or  November  of  the  second  year, 
thus  requiring  24-26  months  to  come  to  maturiW.  The  scales  and  seeds  fall,  ana 
in  November  and  December  the  persistent  scaleless  axis  of  the  cones  is  often  seen 
on  the  same  tree  with  the  hal^-formed  coi^es  of  the  preceding  year  and  the 
female  catkins  recently  fertilised.  The  Deodar  seeds  freely  and  resularly, 
but  every  third  or  fourth  year  the  cones  are  apt  to  faiL  In  April  a  flush  of 
young  leaves  comes  out  at  the  ends  of  the  tuft-like  llranchlets,  oia  light,  often 
bluii£-gieen  colour,  forming  a  striking  contrast  with  the  older  d^er  green 
foliage  of  the  previous  years.  Owin^  to  the  close  proximity  of  the  leaves  of 
successive  years  on  the  stunted  branduets,  it  is  not  easv  to  say  how  manv  years 
they  persist,  3-6  years  seems  to  be  the  average.  The  foliage  of  young  Deodars 
grown  in  Europe  is  generally  bluish  green ;  in  the  Himalaya  this  colour  is 
seen  occasionally,  but  as  a  rule  the  foliaee,  save  the  youngest  shoots  of  spring, 
is  ereen  and  ratner  dark.  Young  Deooar  requires  shelter  and  bears  a  go<x[ 
deaf  of  shade ;  the  terminal  shoot^  like  the  extremities  of  the  branches,  are  soft 
and  drooping,  nevertheless,  they  pierce  with  great  vigoixr  through  thickets  of 
other  trees,  and  it  is  not  a  rare  occurrence  to  see  the  proportion  of  Deodar  in 
an  Oak  forest  increase  by  self-sown  seedlings,  which  come  up  under  the  shelter 
of  the  Oak  and  make  their  way  through  its  foliage.    In  compact  forests  the  tree 
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clears  itself  early  of  its  side  branolies,  and  forms  tall  dean  straight  cylindrical 
steins,  which  carry  their  girth  well  np  to  a  great  height  The  tallest  Deodar 
which  I  have  meaauxed  was  in  the  Nadiar  forest  on  the  Sudei  (Oct.  1864),  250 
ft.  high.  20  ft.  in  girth  at  the  base,  and  more  than  550  years  old,  and  theie  was 
a  considerable  number  of  trees  in  the  same  forest  above  200  ft.  high.  This, 
however,  was  an  exceptional  case  ;  the  forest  had  grown  np  close  together  on 
terraces  of  fields  deserted  centuries  ago,  and  the  trees  had  found  ample  nourish- 
ment in  the  deep  and  loose  soil  of  these  terraces,  tiie  old  waQs  of  which  weie  still 
standing  (Bussanir  Forest  Report,  1865,  3). 

In  this  place,  as  under  similar  circumstances  elsewhere,  the  Deodar  carries  its 
girth  well  up,  as  illustrated  by  the  following  measurements  of  the  girth  of  five 
trees  in  Naduur,  at  the  base  of  the  stem,  at  40  and  at  80  ft. : — 

AT  BABB.        AT  40  FEET.        AT  80  FEET. 

ft.     in.  ft.       in.  ft.       in. 

1.  9      10  7        6  6        6        5' 11"  at  94  ft. 

2.  9        7  7      11  4        6 

3.  10        9  8        7  7        6 

4.  15      10  11        2  10        2        8' 7"  at  122  ft. 

5.  14        7  12        7  11        0        7' 1"  at  150  ft 

Taking  the  girth  at  base  at  100  in.  and  the  sectional  area  at  100  sq.  in.,  the 
ffirth  and  sectional  area  (square  of  quarter  girth)  would  on  an  arerage  oe  as  fol- 
lows, at  heights  of  40  and  80  ft. : — 

Average  girth,       100  in.  78  in.  65  in. 

Av.  sec.  area  cal-  ^ 

oulated  by  sq.  >  100  sq.  in.        60  sq.  in.        42  sq.  in. 

of  qr.  girth.     ) 

When  isolated,  the  tree  has  in  its  youth  a  pyramidal  crown  with  branches 
close  to  the  ground.  At  a  certain  age.  which  varies  according  to  locality  and 
circumstances,  the  Deodar  loses  its  leading  shoot,  the  uppermost  branches  spread 
out  and  form  a  flat  tabular  top.  Trees  which  grow  isolated  on  the  crest  of 
ridges  or  otherwise  in  exposed  positions,  have  these  flat  tabular  tope  in  a  very 
marked  manner.  Isolated  trees  attain  large  girths,  the  lamst  on  record,  in 
Kunawar,  are  30^36  ft. ;  and  Dr  Stewart  measured  one  at  Kuarsi  in  the  Bavi 
basin,  at  7500  ft.  elevation,  44  ft.  2  in.  at  2,  and  36  ft.  4  in.  at  6  ft  from  the 
ground.  A  tree  measured  in  Octobear  1864  above  the  villa^  of  Purbani  in 
Kunawar,  was  34  ft.  4  in.  in  girth,  and  judging  by  the  annual  rings  of  trees  felled 
in  that  neighbourhood,  probaoly  about  900  years  old. 

The  bark  is  1-1^  in.  thick,  dark  grey,  often  blackish  with  a  brown  or  pmple 
tinge,  cut  by  long  vertical  dark  fhrrows  and  short  transverse  cracks  into  long 
irr^^arly  truncate  scales.  The  wood  dH  mature  Deodar,  unlefls  vey  old,  is 
generally  sound  throughout,  but  there  are  exceptions.  Thus  in  the  n>QowiDg 
blocks  of  the  Bhagirati  forests  the  proportion  of  unsound  first-clASB  trees  "was 
found  to  be  as  follows : — 

HiraU,        sound     920,        unsound     736. 
Tailgari,         „       1179,  „  589. 

Dinw-gad,       „    35,178,  „       22,386. 

(Colonel  Pearson's  Report  on  the  Bhagirati  Forests,  1869.) 

It  has  not  been  ascertained  whether  this  unsoundness  should  be  attributed  to 
tile  practice  of  burning  ^e  forest  for  temporary  cultivation  or  to  other  causes. 
The  sapwood  is  whitish  and  not  durable,  in  mature  trees  it  is  1^  in.  thick,  the 
heartwood  has  a  fine  light-brown  colour,  is  fragrant  and  somewhat  oily,  com- 
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pact,  even-grained,  does  not  readily  warp  or  split,  and  is  exceedingly  durable. 
The  timber  from  the  Jhelam  forests  is  reckoned  the  best ;  it  is  very  oily  and 
darker  coloured.  The  weight  of  seasoned  Beodax  varies  between  25  and  44  lb. 
In  the  Panjab  it  is  general^  supposed  to  weigh  40  lb.  The  transverse  strength 
is  less  than  that  of  Jr.  laiwi/olia,  so  fax  as  recorded  experiments  go.  The  values 
of  P.  are  as  follows :  I.  Panjab  timber^  nine  experiments  made  at  Rurki — 549 
to  669  ;  ten  experiments  by  Major  Robertson  and  Captain  Henderson — 461  to 
649  ;  thirty-three  experiments  by  Cunningham — 189  to  868  ;  average  of  Panjab 
timber,  675.  II.  Qarhwal  timber,  eight  experiments  made  at  Rurki — 390  to 
798 ;  average,  692.  IIL  Kamaon  timber,  twenty  exi)eriments  made  by  Captain 
Wm.  Jones,  and  recorded  by  Madden  in  Joum.  Agric.  Soc.  of  India,  viL  1850, 
at  Almora  in  Oct.  1844 — viz.,  ten  with  timber  cut  Sept  1844,  weight  38  lb., 
value  of  P.  443,  and  ten  with  seasoned  timber,  weight  40  lb.,  value  of  P.  660. 
In  tbis  case,  as  in  the  experiments  with  P.  Umgifolia  noted  above,  it  is  remark- 
able that  the  average  weight  of  seasoned  timber  is  about  the  same  as  of  that  cut 
a  montli  previous.  It  should^  howevei^  be  mentioned,  that  the  Almora  experi- 
menta  do  not  give  P.  longifohd  a  mucn  greater  transverse  strength  than  Deo- 
dar ;  and  it  has  been  stated,  but  probably  on  insufficient  grounds,  that  the  trans- 
verse strength  of  Deodar  is  greater  than  that  of  either  Pinus  lon^ifolva^  Piivas 
excdmy  or  Abies  Smithiana.  A  larger  series  of  systematic  experiments  to  de- 
termine the  physical  and  mechanical  equalities  of  ue  timber  of  the  more  impor- 
tant Himalayan  Conifers  is  much  wanted.  The  sapwood  commences  to  decay 
while  the  logs  are  seasoning  in  the  forest,  much  of  it  is  knocked  off  on  the  slides  by 
which  the  timber  is  sent  down  to  the  water's  edge,  and  during  the  long  water  tran- 
sit to  the  plains,  while  the  logs  are  rubbing  and  bumping  against  the  numerous 
rocks  in  the  rivers.  The  heartwood  is  by  mr  the  most  durable  of  the  Himalajran 
timbers  of  this  tribe  ULhietin&ae),  and  in  the  climate  of  Kashmir  and  the  Panjab 
it  is  almost  inxperishaole.  Stewfiort  states  (Panjab  PI.  220)  that  the  Deodar  pillars 
of  the  great  Shab  Hamaden  mosque  in  the  capital  of  Kashmir  are  probably 
more  tmm  400  years  old  Tthe  date,  804  Hijra,  1426  A.D.,  is  entered  in  an  inscrip- 
tion over  the  door),  and  tnat  to  all  appearance  they  are  perfectly  sound.  Some 
of  the  bridges  in  Srinagar  are  said  to  oe  of  still  greater  antiquity  ;  the  wood  of 
which  the  piers  are  constructed  is  Deodar,  and  part  of  it  is  alternately  wet  and 
dry.  These  piers,  it  is  believed,  have  never  been  renewed  since  the  bridges  were 
bmlt.  White  ants  eat  the  sap,  but  rarely  attack  the  heart-wood.  Tne  boats 
built  of  it  on  the  Paniab  rivers  are  said  to  last  forty  years.  Owing  to  these  ex- 
cellent qualities,  combined  with  lightness.  Deodar  has  from  time  immemorial 
been  the  wood  most  prized  in  the  Panjab  and  Sindh,  and  the  timber-trade  on 
the  five  rivers  and  their  feeders  is  of  very  old  date.  The  consumption  of  the 
wood,  however,  has,  like  that  of  most  of  our  more  valuable  Indian  woods 
(Te»kk,  Sissoo,  Sal,  Blackwood),  increased  largely  and  rapidlv  since  the  British 
occupation  of  the  country.  Barracks  and  other  public  buildings,  bridges, 
canals,  and  mainly  the  construction  of  railways,  have  created  a  large  and  press- 
ing demand,  the  first  effect  of  which  has  been  the  destruction,  beyond  hope  jof 
zecovery,  of  numerous  and  extensive  forests  formerlv  stocked  with  fine  Deodar. 
Not  only  were  the  forests  cut  down  wholesale  without  any  regard  to  their  re- 
generation, but  of  the  timber  felled  a  small  proportion  only  was  utilised,  the 
greater  part  being  destroyed  by  the  forest-fires,  or  broken  to  splinters  on  their 
way  to  the  river  over  precipices  and  rough  slides,  and  another  portion  being 
jammed  up  in  numerous  narrow  roclr^  passages  in  the  river,  or  caught  and 
abstracted  oy  the  people  living  near  the  banks.  This  state  of  thin^  was  first 
prominently  brought  to  notice  by  Dr  Cleghom,  who  was  deputed  m  1861  to 
report  on  the  timber  resources  of  the  Panjab;  and  thorough  and  vigorous 
action  to  remedy  these  evils  was  taken  by  the  late  Dr  Stewart,  who  in  1864 
wajs  appointed  the  first  Conservator  of  Forests  in  the  Panjab. 
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During  the  first  3-4  yean  of  its  life  Deodar  grows  slowly,  attaming  12-20  in. 
in  height,  with  spreading  roots,  which  do  not  go  deep  down.    In  this  ahrabby 
and  stunted  state  the  young  plant  can  maintain  its  existence  under  the  shade  of 
other  trees  for  a  considerable  number  of  years  without  making  much  urogreaa, 
but  when  light  overhead  is  given,  then  a  leader  is  at  once  formeo,  which 
shoots  up  rapidl;^.    At  a  more  advanced  age  the  rate  of  growth  of  the  Deodar 
is  determined  without  difficulty  by  countinjo;  the  annual  rings :  they  are  well- 
marked,  and  as  vc^tation  rests  completelv  in  winter  at  the  elevation  where  the 
tree  grows,  there  is  no  reason  to  doubt  that  each  concentiic  ring  indicates  one 
year's  growth,  in  the  same  manner  as  is  the  case  in  the  coniferous  trees  of  Europe. 
It  has  been  asserted  that  the  Wellingtonia  gigantea,  and  several  other  conifer- 
ous trees,  form  two  rings  a  year.    There  is  no  ^und  to  suppose  that  this  is  the 
case  in  the  Deodar  or  in  anv  of  the  other  Himalayan  Conifers ;  and  we  have 
from  the  commencement  employed  the  same  methods  for  ascertaining  the  fanda- 
mental  facts  upon  which  the  plan  for  working  these  forests  must  be  based,  which 
are  used  for  regulating  the  management  of  coniferous  forests  in  France  and  Ger- 
many.   The  data  available  show  clearly  that  the  rate  of  growth  of  the  Deodar 
is  much  influenced  by  the  greater  or  less  moisture  of  the  climate.    Thm, 
in  the  forests  at  the  head- waters  of  the  Bhagirati  river,  in  a  dry  climate,  the 
tree  requires  upwards  of  200  years  to  attain  a  girth  of  6  ft. ;  whereas  in  the 
Jaunsar  forests,  in  the  outer  nills,  with  a  heavy  rainfall,  70  years  suffice  to 
attain  this  size.    The  present  estimate  is,  that  in  the  upper  Bhagirati  forests  it 
takes  a  Deodar  on  an  average  86  years  to  increase  in  girth  from  4  ft.  6  in.  to  6 
ft,  and  that  in  Jaunsar  this  is  accomplished  in  23  years.    In  the  upper  Kiina- 
war  forests,  in  a  dry  climate,  where  vinevaxds  occupy  the  lower  dopes  of  the 
valley,  and  where  Pintis  Gerardiana  and  Quercus  lUx  are  assodated  with  the 
Deodar,  the  age  of  a  tree  6  ft.  in  girth  is  140  years  or  more ;  while  in  the  outer 
hills,  in  the  vicinity  of  Simla,  with  an  annual  rainfall  of  50-80  in.,  it  is  nsnal 
to  find  that  trees  70-100  years  old  have  attained  that  size.    Again,  the  Deodar 
timber  floated  down  the  Cabul  and  Swat  rivers  to  Peshawar,  which  is  pro- 
duced in  the  comparatively  dry  climate  of  Afghanistan,  shows  a  slow  rate  of 
growth — ^logs  from  the  Cabul  nver  having  at  tne  butt  end,  for  a  girth  of  6  ft^ 
on  an  average  214,  and  timber  from  the  Swat  river  156  rings.     In  the  case  of 
the  Cabul  timber  the  lower  temperature  has,  probably  in  addition  to  the  dry 
climate,  a  considerable  influence  in  retarding  the  rate  of  growtL     Besides 
climate,  there  are  other  elements  which  influence  the  rate  of  growth  of  Deodar, 
as  well  as  of  other  trees  in  mountainous  countries.    Foremost  stands  elevation, 
in  the  second  place  the  greater  or  less  steepness  of  the  slope,  and  the  natnre  of 
the  soiL    Again,  trees  which  have  grown  up  in  a  crowded  state  lay  on  wood 
more  slowly,  and  have  necessarily  narrower  rings,  than  trees  which  have  stood 
more  isolated  and  bear  a  fuller  head  of  branches.    Of  these  elements  several  are 
often  found  combined,  and  it  is  not  therefore  in  all  cases  easy  to  determine  the 
influence  of  each  separately.    The  rate  of  growth  of  Deodar  in  the  Bussahir  and 
neighbouring  forests  was  studied  with  special  care  in  autumn  186^  with  the 
view  of  determining  the  data  which  should  form  the  basis  of  a  prelimmaiy  plsn 
for  working  these  forests,  and  the  results  are  recorded  in  the  official  fic^it 
already  quoted.    Additional  data  have  since  been  collected  in  other  forest  dis- 
tricts.   At  page  9  of  that  Beport  an  abstract  statement  is  given,  adhibiting  the 
results  of  tne  examination  in  detail  of  the  annual  rings  near  the  base  of  380 
trees,  classified  in  three  fl;reat  divisions — forests  with  sK>w,  average,  and  npA 
rate  of  growth.    As  ezpudned  before,  the  forest  tracts  classed  unaer  the  nrst 
division  ^age  of  trees  6  ft.  in  girth  above  140  years)  are  mostiy  situated  in  a  diT 
climate  in  the  vicinity  of  the  arid  zone  of  the  inner  Himalaya ;  those  dasBed 
under  the  third  division  (age  of  trees  6  ft.  girth  below  110  years)  are  mostly  in 
the  outer  ranges  under  the  full  influence  of  the  monsoon ;  and  those  with  an 
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intexmediate  zate  of  growth  are  chiefly  eitiiated  in  the  intermediate  raiu;e8 
and  TallejB.  There  are,  however,  several  noteworthy  exceptions,  showing  tnat 
various  circumstances  besides  moisture  influence  me  rate  of  growth  of  tiie 
Deodar.  Thus,  in  the  Phinla,  Eiuden,  and  Eilba  forests,  138-154  vears  were 
found  as  the  average  age  of  a  tree  6  ft.  in  girth — a  slow  rate,  although  these  forests 


are  situated  in  the  lower,  that  is,  moister  portion  of  Eunawar.  lue  high  eleva- 
tion of  these  forests  (8000-10,000  ft)  explains  Uiis  apparent  anomaly.  Again, 
CoL  Pearson  records  an  average  of  five  nncn  to  an  inch  of  radius  in  the  Bodia 
forest  of  Jaunsax  at  an  elevation  of  probaoly  6000  ft,  and  ei^ht  rings  in  the 
Tutwa  forest,  north  of  the  Earama  Peaik,  several  thousand  feet  higher.  Another 
exception  is  the  Nachar  forest,  at  the  bend  of  the  Sutlej  valley,  at  about  7000 
It.  elevation,  under  the  influence  of  a  heavy  monsoon,  on  level  ground  with 
deep  and  rich  soil,  as  mentioned  above.  Tet  the  growtii  of  30  trees  examined 
gave  an  average  of  149  rings  for  a  girth  of  6  ft.  Here  the  trees  had  grown  up 
close  together,  hence  the  unusually  tall  stems  and  slow  growth.  To  a  certain 
extent  tnis  circumstance  may  have  contributed  to  keep  down  the  rate  of  growth 
in  the  Phinla  and  Eilba  forests.  The  influence  of  the  gradient  was  exemplified 
by  a  number  of  trees  examined  in  the  Serinche  forest,  on  the  Baspa  river  above 
Sangla.  Here  10  trees,  which  had  grown  on  level  ground,  attained  a  girth 
of  6  ft  in  62  years  on  an  average  ;  tmd  4  trees  on  a  slope  of  30  defirees  had  re- 
quired 132  years  to  accomplish  this, — ^the  extremes  being,  in  the  first  case,  36 
and  83,  and  in  the  second  case  102  and  173  years. 

B^;»rding  the  crop  of  timber  per  acre  in  a  mature  Deodar  forest,  our  inf ormar- 
tion  IS  scanty.  The  large  mass  of  the  natural  pure  Deodar  forests  is  imper- 
fectly stocked ;  most  of  those  from  which  the  timber  could  readily  be  sent 
down  to  the  river  are  nearly  exhausted,  so  that  the  opportunities  for  examining 
fully-stocked  tracts  have  not  been  numerous^  The  following  data  are  recorded 
in  the  Report  quoted  above  : — 


ARXA  SUBVKTKD. 

AGS  OF  FORttT. 

TBKBBPVB 

OBOP  PKB  ACRB. 

Acraa. 

rean. 

ACKB. 

Onb.  ft. 

1.  Jsniuar,  MayBhak  lbreBt» . 

0-60 

70 

64 

8464 

S.       »         above  Khattowa  Tillage, 

0.40 

84 

69 

8604 

8.       tr         Chflaca  foreat,    . 

0.84 

88 

70 

4828 

4.  Kanawar,  Kinden  foreat,   . 

1.60 

180 

66 

6612 

6.          H                      n               .        . 

0.88 

180 

00 

8072 

6.         II         Naobarforeatk   . 

2.80 

tfO 

68 

12,800 

Cab.  oontenta  oalcolated  by  aqoara  of  qiiarter  girtli. 

This  includes,  not  the  tope  and  branches,  but  onlv  that  portion  of  the  stem 
which,  under  existing  circumstances,  yidds  marketable  timber.  In  the  Nachar 
forest,  the  available  length  was  taken  at  80  ft.,  and  in  the  other  forests  at  50-60 
for  first-class  j^bove  6  ft.  girth),  and  at  25-30  for  second-class  trees  (4-6  in.  to 
6  ft  girth).  That  portion  of  the  Nachar  forest  in  which  this  survey  was  made, 
contained  (before  lelling  operations  commenced)  per  acre  54  first-class  trees, 
yielding  218  cub.  ft,  and  8  second-class,  containing  66  cub.  ft  each.  The 
other  forest  tracts  contained  between  54  and  90  trees  of  the  two  first  classes — 
that  is,  exceeding  4  ft  6  in.  in  girth.  By  way  of  comparison  it  may  be  stated 
that,  in  North  Uermany,  forest  tracts  of  limited  e^nt^  exceptionallv  well 
flAocked,  and  older  than  120  years,  have  been  found  to  yield  the  following 
crop  : — 

.    Scotch  fir  85-95  ft  high,  565  cub.  metre  per  hectare,  8,074  cub.  ft.  per  acre. 
Beech  above  95  ft    „     600  „  „  8,574  „ 

Spruce    95-130  ft    „     760  „  „         10,860  „ 

Cub.  contents  calculated  by  exact  measurement,  not  by  squares  of  the  quarter 
girth. 
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Some  of  the  mixed  forests  of  spruce  and  sHver  fir  in  the  Schwanwald,  150- 
170  ft.  high,  contain  more,  probaoly  about  12,000  or  13,000  cub.  ft  per  acre. 
In  mature  forests  of  average  qualify  the  crop  is  between  one-half  and  three- 
fourths  of  these  figures.  These  quantities  do  not  include  tops  and  branches,  but 
they  include  all  wood  above  7  centimetre  diam.,  or  8|  in.  in  girth,  and  they 
are  calculated  by  exact  measurement ;  whereas  in  calculating  the  data  lelatmgto 
Deodar,  that  part  of  the  tree  only  was  taken  into  account  which  was  supposed 
to  be  marketable  at  the  time  the  surveys  were  made,  and  consequently  nothins 
under  3  ft.  girth  was  included,  and  the  calculation  was  made  by  the  square  of 
the  quarter  ^irth.  In  the  Nachar  forest,  moreover,  the  length  of  available  timber 
was  arbitrarily  assumed  at  80  ft.;  because,  though  the  average  height  of  the  trees 
was  150-200  ft.,  yet,  on  account  of  breakages,  a  greater  length  was  not  as  a  rule 
supposed  to  be  utilised  (Bussahir  Forest  Report,  p.  24).  If  in  the  Nachar 
forest  the  entire  length  of  stem  down  to  9  m.  girth  had  been  taken,  and  the 
calculation  made  by  exact  measurement,  the  result  would  probably  have  been 
18,000  cub.  ft.  per  acre.  These,  however,  were  exceptional  cases  of  compact  and 
pure  Deodar  forests  of  limited  extent  Excludinc;  such  exceptional  cases,  there 
seems  no  ground  to  expect  that  regular  Deodar  forests  will  yield  timb^  crops 
heavier  thaoi  those  of  the  Spruce  and  Silver  Fir  in  Central  Europe.  The  great 
mass  of  Deodar-producing  tracts  in  the  N.W.  Himalaya  is  very  poorly  stocked 
with  mature  timber.  The  result  of  20  surveys  made  by  me  in  June  1863  in 
the  different  parts  of  the  Jaunsar  forests  on  an  aggregate  area  of  485  acres,  ^ve 
1195  first-  and  166^  second-class,  or  a  total  of  2857  Deodar  trees  above  4  it.  6 
in.  girth,  amounting  to  nearly  6  trees  per  acre  of  both  classes  ;  and  82  surreys 
made  in  the  Bussahir  forests  in  October  1864,  in  conjunction  with  Capt  £.  Wood 
and  the  late  Dr  Stewart,  gave  3743  Deodar  trees  of  the  first  and  4099  of  the 
second  class — ^total,  7842  trees  of  both  classes,  amounting  to  12  trees  above  4  ft 
6  in.  girth  per  acre.  The  survey  of  the  Bhagirati  forests,  which  was  made  in 
1869  under  the  direction  of  Colonel  Pearson,  gave  a  total  of  116,700  first-  and 
53,660  second-class  trees  on  11,500  acres,  or  about  15  trees  above  4  ft.  6  in.  girth 
per  acre  on  an  average.  The  second-class  trees  yi  this  case  were  fewer  than 
those  of  the  first ;  as  a  rule,  most  survevs  in  forests  already  worked  have  hitheito 
shown  an  excess  of  second  over  first  class  trees.  A  great  portion  of  the  Bba^- 
rati  forests,  however,  had  never  been  worked  when  the  survey  was  made; 
but  many  of  those  I  surveved  in  Bussahir  had  bean  much  impoverished  by  fell- 
ing, and  in  the  maj  oritur  Deodar  was  not  the  only  tree,  but  was  associated  in 
varying  proportions  with  Firms  exceUOf  Abies  Smiihiana.  and  a  few  other  trees. 

The  great  demand  for  Deodar  wood  has  naturally  called  forth  estimates  of  the 
total  quantity  of  mature  timber  available  for  the  requirements  of  the  present 
generation.  The  foregoing  remarks  regarding  the  irregular  character  of  these 
forests  will  explain  that  these  estimates  could  not  be  made  from  areas  stocked 
with  Deodar,  out  the  onl  v  way  in  which  a  resulfcould  be  obtained  was  to  make 
approximate  estimates  of  the  number  of  trees  available.  In  December  1868, 
the  late  Dr  Stewart  estimated  the  number  of  first-class  Deodar  trees  in  tiie 
Kashmir  forests,  which  could  be  made  available  for  the  market  without  gre^ 
trouble  and  expense,  at  117,000  trees,  and  he  thought  that  the  Panjab  forests  in 
British  territory,  and  those  leased  from  the  Eajafis  of  Chumba  and  Bussahir, 
might  probably  yield  the  same  quantity.  The  Jaunsar  forests  on  the  Deoban 
ridge,  between  the  Tonse  and  Jumna  river,  were  estimated  by  Colonel  Pearson  in 
May  1869  to  contain  34,000  available  first-class  trees,  and  the  Bhagirati  forests 

Snot  including  the  Nilang  valley^,  as  mentioned  above,  116,700  fir^nJass  trees, 
f  to  these  are  added  the  probable  contents  of  the  available  forests  on  the  head- 
waters of  the  Tonse  and  Jumna  rivers,  the  total  number  of  first-class  Deodar 
trees  which  were  considered  readily  available  for  the  market  in  1868  and  1869 
did  not  at  that  time  exceed  500,000.    Regarding  this  estimate,  it  should  be  home 
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in  mind  that  most  of  the  northern  forests,  from  the  Jhelam  to  the  Sutlej,  had 
been  worked  excessively  during  the  last  25  or  30  years,  and  that  in  tiie  Panjab 
thoee  localities  only  were  indnded  in  the  estimate  which  were  situated  on  slopes 
immediately  overnanging  the  river  or  its  main  tributaries,  whereas  a  lai^e  por- 
tion of  the  south-eastern  forests  on  the  f^ders  of  the  Jumna  aad  the  Ganges 
rivers  were  intact,  and  that  here  forests  situated  at  a  distance  from  the  main 
river  were  included  in  the  estimate.  In  addition  to  the  quantity  mentioned, 
there  are  extensive  forests  containing  Deodar  in  side  valleys,  on  small  tributaries, 
and  in  places  difficult  to  work,  which  it  is  hoped  may  be  found  to  contain  twice 
or  three  times  the  quantity  estimated  to  stand  in  the  vicinity  of  the  main 
rivers.  Nevertheless  it  is  evident  from  these  data  that  the  quantity  of  Deodar 
growing  in  the  N.W.  Himalaya  is  limited.  The  natural  regeneration  of  this 
valuable  tree  by  self-sown  seedlings  is  good  when  the  climate  is  moist,  the 
soil  ainple,  and  the  slopes  not  too  steep,  save  where  a  complete  clearance  has 
been  made,  for  then  herbs,  brambles,  and  brushwood  occupy  the  ground  and 
prevent  the  growth  of  seedling.  And  this  is  noticed  eaually  where  the  clear- 
ance has  been  effected  by  fellmg  and  where  the  forest  nas  oeen  cut  down  by 
avalanches.  Deodar  requires  shelter  while  young,  aad  does  not  come  up  with- 
out it.  Most  forests,  however,  contain  a  la^  proportion  of  young  trees.  In 
the  Bha^lrati  forest  (area  11,500  acres),  ezcludmg  the  Nilang,  the  number  of 
trees  of  tne  different  classes  was  reported  as  follows : — 

First  class  above  6  ft.  in  girth,        .        .  .  116,700  trees. 

Second  class  4  ft.  6  in.  to  6  ft.  girth,        .  .  53,660     „ 

Third  class  1  ft.  6  in.  to  4  ft.  6  in  girth, .  .  127,536     „ 

Fourth  class  below  1  ft.  6  in  girth,  .  .  213,281      „ 

and  the  pro^rtion  is  similar  in  other  forests.  Speaking  broadly,  the  trees  which 
now  belong  to  the  two  first  classes  must  be  made  to  last  until  a  sufficient  number 
t>f  the  younger  classes  and  planted  Deodar  shall  have  attained  a  marketable  size 
— that  is,  for  a  period  which  will  be  found  to  vary  in  the  different  forest  tracts 
between  50  and  100  years. 

Ajb  compazed  with  other  Conifers  of  the  tribe  of  AbietineoB,  Deodar  has  a 
great  power  of  reproduction,  and  its  branches  often  show  a  tendency  to  form 
straight  leading  shoots.  In  many  parts,  particularly  in  the  outer  ranges,  the 
tree  near  villages  is  lopped  of  its  branches  to  a  considerable  height.  The  naked 
stem  reclothes  itself  with  side  branches  in  a  short  time.  Trees  are  often  found 
with  the  main  stems,  instead  of  running  up  strajj^ht,  dividing  into  numerous 
branches,  each  forming  a  separate  leader.  This  division  sometimes  takes  place 
near  the  ground,  sometimes  at  a  height  of  10  ft.  or  more.  These  leaders  form 
tall  and  well-shaped  tops,  so  that  at  a  distance  the  forest  has  a  deceptive  appear- 
ance. The  trees  appear  to  be  tall  and  well  formed,  whereas  on  approach  they 
are  found  to  be  worthless  for  trmber,  being  only  the  candelabrum-like  branches 
of  a  short  stem.  Forked  stems  also  are  not  rare,  with  two  parallel  leaders  in- 
stead of  one ;  and  when  young  trees  grow  up  isolated,  with  branches  down  to  the 
cround,  it  sometimes  happens  that  one  of  the  lower  hranches  sends  up  a  straight 
leader  at  some  distance  rrom  the  stem.  This  tendency  to  form  secondary  leaders 
sometimes  shows  itself  in  Deodar  planted  in  England  ;  in  the  Himalaya  it  is 
particularly  marked  where  the  mam  leader  has  been  cut  or  mutilated,  or  crushed 
by  snow,  or  where  avalanches  have  passed  through  the  forest.  In  the  vicinity 
of  viUa^,  and  particularly  near  the  edge  of  the  arid  and  treeless  tract,  the 
Deodar  is  much  cut  to  furnish  material  for  building  and  fencing ;  and  in  places, 
e.a.y  in  upper  Eunawar,  it  is  customary  to  cut  the  upper  part  of  the  stem  only 
(tbe  top  of  the  tree  answering  the  purpose  with  less  labour^  upon  which  the 
side  branches  left  on  the  stem  lower  down  repair  the  damage  oy  taking  tiiie  lead 
and  forming  straight  ascending  secondary  stems.    The  Deodar  has  so  great  a 
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power  of  reprodnction  that  if  only  a  small  branch  is  left  on  the  stmnp  of  a  felled 
tree,  numerous  shoots  grow  up,  which  almost  have  the  appearance  of  coppice- 
shoots.  Unlike  most  other  trees,  the  trees  of  the  Pine  tribe  do  not  coppice 
from  a  leafless  stump  ;  but  so  great  is  the  power  of  reproduction  in  the  case  of 
the  Deodar  that  the  ai>pearance  is  often  deceptive,  and  indeed  it  has,  thoodi 
I  believe  without  sufficient  data,  been  asserted  that  Deodar  coppices  like  Oak, 
Teak,  and  other  leaf-beaiing  trees  (Laubholzer,  Bois  feuillus). 

(7.  Libanif  Barr. — Syn.  Firnu  Cedrus,  Linn.,  and  (7.  atktntica,  Manetti— the 
Lebarum  and  Atlcu  Cedars — are  so  closely  allied  to  the  De«dar  that  it  is  not 
possible  to  separate  them  by  constant  specific  characters.  This  has  been  dearly 
proved  in  Dr  Hooker's  important  paper  m  the  Natural  Histoiy  Review,  1862, 11, 
on  the  Cedars  of  Lebanon,  Taurus,  Algeria,  and  Lidia.  Both  nave  shorter  leaves 
than  the  Deodar,  and  the  extremities  of  the  branches  are  stiff  and  not  drooping. 
Under  cultivation  in  England  the  three  Cedars  show  each  a  peculiar  habit  of 
growth|.the  Atlas  Cedar  being  particularly  distinguished  bya  stiff  erect  zifiid 
leader,  and  stiff  spreading  branches  with  short  leaves.  The  foli^^e  of  3ie 
Lebanon  and  Atlas  Cedar  is  generally  dark,  that  of  the  Deodar  is  often  li^ 
or  bluish  green,  but  there  is  a  silvery  variety  both,  of  the  Atlas  and  Lebanon 
Cedar,  and,  as  mentioned  above.  Deodars  witn  bluish  foliage  are  not  wantmg, 
though  rare,  in  the  N.  W.  Himalaya.  Old  trees  of  all  three  kinds  when  growing 
isolated,  particularly  in  exposed  situations,  are  apt  to  form  tabulated  tops; 
and,  on  the  other  hand,  where  the  Lebanon  Cedar  grows  up  crowded  in 
groups  or  compact  masses,  it  f onus  tall  and  erect  stems,  like  the  Deodar  in 
uie  Himalaya.  The  male  catkins,  the  cones,  and  seeds  furnish  no  difference  of 
importance.  At  Kew  the  Deodar  is  the  first  to  come  out  with  a  flush  of  youi^ 
leaves,  the  Lebanon  Cedar  follows  a  fortni^t  later,  and  the  Atlaa  Cedar  comes 
last,  after  another  interval  of  a  few  days.  The  early  commencement  of  the 
vegetation  in  the  case  of  the  Deodar  explains  its  being  less  hardy  on  the  conti- 
nent of  Europe  than  the  Lebanon  Cedar,  which  thrives  well  and  attains  a  con- 
siderable size  all  along  the  Bhine  from  Basle  to  Cologne.  In  central  France 
young  trees  often  suffer  from  frost  (Mathieu,  FL  For.  3719).  On  their  native 
mountains  all  three  Cedars  have  a  distinctly  marked  heartwood,  which  is  brown, 
close-grained,  and  aromatic ;  but  the  wood  of  trees  planted  in  Western  Europe 
has  a  pale-reddish  colour,  is  light,  spon^,  soft,  and  slightly  aromatic.  The 
wood  of  the  Lebanon  Cedar  grown  m  JSig^^  weighs  30  lb.,  and  Mathiea 
quotes  29  lb.  as  the  weight  of  wood  grown  at  Nancy  (age  19  years,  diam.  11  m.}, 
while  apiece  of  wood  from  the  Atlas  (age  88  years,  diam.  7  in.)  weighed  48  Ih 

In  Western  Europe  the  Lebanon  Cedar  has  an  extremely  rapid  growth. 
Mathieu  cites  one,  125  years  old,  and  23  ft  girth  at  6  ft  from  the  mund  (Fl 
For.  381).  Of  the  numerous  instances  of  rapidly-grown  Cedars  in  Ibigland,  it 
will  suffice  to  quote  a  group  at  Bayfordbury,  Herts,  mentioned  by  Selby  ^litisii 
Forest  Troes,  539),  of  12  or  14  trees,  90  years  old,  and  measuring  10-14  ft.  m  girth 
near  the  base.  The  Atlas  Cedar  grows  on  the  higher  mountains  of  Algeria, 
whero  it  forms  extensive  forests  at  an  elevation  between  4000  and  7000  ft  The 
Lebanon  Cedar  is  found  in  Asia  Minor  on  the  Anti-Taurus  (lat  40^  between 
3900  and  4200  ft,  and,  farther  south,  on  the  Taurus  mountains,  where  it  fonnfl 
(with  Pinus  Lancio)  the  upper  forest  region  between  4000  and  6400  ft  up  to 
the  limit  of  arborescent  vegetation.  It  fidso  occurs  in  the  northern  part  of  the 
Lebanon  chain,  whero  Ehrenberg  found  it  in'  forests  of  Oak ;  and  the  last  ontpoBt 
is  that  romarkable  ^ve  of  about  400  trees,  at  the  head  of  the  Kedi^  vaaey 

Sat.  34''  14^),  which  nas"  heen.  mentioned  by  many  travellers,  and  which  Hooker 
as  well  described  in  the  paper  quoted  al>ove.  The  grove  measures  al^out  400 
^rds  in  diameter,  it  stands  in  a  broad  shallow  valley,  drained  bv  a  feeder  of  the 
!lledisha,  which  runs  to  the  Mediterranean,  at  an  elevation  oi  about  6500  ffc. 
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sea,  which,  as  the  crow  flies,  is  only  18  miles  'distant,  and  3&00  ft. 

^. ..  highest  point  of  the  Lebanon,  which  is  about  3  to  4  miles  farther 

he  trees  stand  in  nine  groaps  on  the  broken  ground  of  an  ancient 

ihe  relic  of  a  colder  period  wnen  the  Lebanon  was  covered  with  per- 

0%  and  sent  its  glaciers  down  into  this  valley.    The  largest  tree  is  40 

!i,  but  8  trees  only  measure  above  20  ft.,  and  the  smallest  have  a  girth 

(^^  'lea.   The  growth,  as  might  be  expected  at  that  elevation,  has  evidently 

T ;  no  young  growth  is  coming  up.    At  present  this  grove  does  not 

^Ai  by  self-sown  seedlings,  whicn  are  all  destroyed  by  goats,  but  appears 

to  diminish  slowlv  by  the  death  and  destruction  of  the  old  trees. 

remarkable  fact  that  the  natural  habitat  of  the  Deodar,  Pinus  exeeUoj 

'Tal  other  coniferous  trees,  is  limited  to  high  elevations  on  large  moun- 

rVTi '  ^.  that  they  are  nowhere  found  indigenous  in  the  plains,  and  that 

^i/^  *<*a  of  distribution  is  interrupted  by  great  distances. 

3.  ABIBS,  Toumef. 

-green  monoicous  trees.  Leaves  single,  not  tufted,  needle-shaped, 
ow  linear.  Branches  wborled  and  scattered.  Male  catkins  single, 
"^ic,  in  tbe  axils  of  leaves ;  anther-cells  2,  dehiscing  longitudinally, 
rsely,  or  in  an  irregular  manner,  adnate  to  stipitate  scales.  Ovules 
aI,  in  pairs  at  the  base  of  the  carpellary  scales,  wbicb  are  in  the 
f  membranous  or  coriaceous  bracts.    Cones  ripening  the  same  year, 

:ial  or  lateral,  banging  or  erect,  formed  of  numerous,  obtuse,  imbri- 
arpellary  scales,  with  a  thin  edge  and  a  woody  base,  deciduous  or 

tent     Seeds  oily,  winged. 

.kt  the  ends  of  branches;  scales  persistent  after  the  seeds 

I ;  bracts  small,  drying  up  and  not  apparent  in  rii>e  cones 
U/ies  of  London,  Ficea  of  Link,  and  Tsu^  of  Oarri^re). 

s  cylindric,  pendulous,  4-6  in.  long ;  leaves  green 
's  oToid,  spreading  or  drooping,  1  in.  long ;  leaves  white 

beneatii 

.  lateral,  erect ;  scales  fall  with  the  seeds  {Pieea  of  Loudon, 
Abies  ol  Link) 3.  ^.  Webbiana, 

illow  Asa  Gray,  Botany  of  Northern  United  States,  471,  and  Willkomm, 
tl.  Flora,  58,  in  uniting  Abies,  Picea,  and  Tsuga, 

.  A.  Smithiana,  Forbes,  Pinetum  Wobumense,  t  36 ;  Cleghom,  L  c. 
'.^Syn.  A,  Khutrow,  London;  A,  spimtlosa,  Griffith;  Fimts  Smith- 
ay  Wall.  PL  As.  Bar.  t.  246 ;  P.  Khutrow,  Boyle  IlL  t  84 ;  Picea 
'rinda,  Tnnlr.  in  Linneea,  xv.  522.  Vem.  WesTia,  hajur,  Afg. ;  Kachan, 
'^^y  Hazara  and  Kashmir;  Bewari,  ban  ludar,  sangal,  salla,  salle, 

fei,  Jcdidi,  roi,  rag,  rdo,  bang  re,  hrok,  Pai^'ab  Himalaya ;  Landar,  an- 
dor,  timber  depots  in  the  plains ;  Rau,  raiang,  re,  Sutlej ;  Bidi,  Jaon- 

•r ;  Kandre,  re,  rkdi,  rdo,  kudrau  {khtdrau,  Boyle),  ridlla,  rdgha,  mor^ 

tda,  kail,  kUu,  Garbwal  and  Kamaon ;  Seh,  Sikkim. 

A  "  ^^b  tall  straight  stem,  pyramidal  crown,  dark -green 

0^  >B  branchlets.     Leaves  single,  scattered  in  spirals  all 

^  persistent  5  years,  sti£E^  sharp,  4-sided,  1-1^  in.  long. 

J^  lulous,  cylindric,  obtuse,  4-6  in.  long,  1-2  in.  diam., 

^  e ;  scales  broadly  ovate  from  a  coneate  base,  upper 


1.  A,  Smithiana, 

2.  A,  dumoM. 


^1 
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edge  thin,  sharp,  lounded.     Seeds  smaU,  2^  lines  lon^  with-  large  spath- 
ulato  wings, 

Afi^haniatan,  Kafinstan,  Gil^  north  of  the  great  hend  of  the  Indns.  Com- 
mon in  the  Panjfib  Himalaya,  in  Jaunsar,  and  in  the  Bhi^giiati  forestSy  leas  com- 
mon in  Eamaon.  Is  geiieially  found  on  northern  and  western,  slopesi  between 
6000  and  1 1,000  ft.,  alone,  but  more  oommonly  in  mixed  forests  with  lecif-beaiiDg 
trees,  or  asBociated  with  D^dar,  Pinus  excdec^  and  Abies  Wd^biaena^  growing 
500  ft.  higher  than^j&t«  WMiana  on  the  Harang  Pass  in  Eiunawar,  bntg^ersUy 
remaining  below  the  upper  limit  of  that  tree*  lo  lower  Kunawar  A,  SmiUhiana 
is  commonly  associatea  with  Deodar ;  it  forms  a  large  proportion  of  the  Dippi, 
Jani,  and  Punang  forests,  some  of  those  in  the  Baspa  valley,  and  of  the  Barang 
forests  above  the  mouth  of  the  Baspa  river.  It  does  not.  howeveri  extend  into  the 
arid  tract,  its  upper  limit  bein^  Pangi  on  the  nght,  and  the  Tidong  river  (Ri^) 
on  the  left  bank.  In  upper  Eomawar  Pinus  ^erardiana  takes  its  place  in  uie 
Deodar  forests.  In  Sikkim  and  Bhutan  A.  tSmithuma  erows  in  the  innermost 
valleys  between  7800  and  10,000  ft.  Hardy  in  England  and  Scotland,  where  it 
grows  with  great  vigour,  often  grafted  on  the  common  Spruce 

In  April  a  flush  of  youpg  light-greein  leaves  a^  thQ  tips  of  the  bianchlets  givea 
the  tree  a  variegated  appearance,  the  old  foliage  being  dark  green,  slightly  darker 
than  that  of  Deodar,  but  not  so  dark  as  A.  WebhicmcL  The  bud-scaks  generallv 
cohere,  like  a  conical  cap  at  the  end  of  the  young  shoots,  until  they  at  last  fall 
off.  The  flowers  appear  in  April,  the  young  cones  increase  in  size  rapidly  and 
ripen  in  Odi.  and  Nov.  of  the  same  year.  In  the  N.  W.  Himalaya  the  tree  attains 
lOO^iaO,  and  sometimes  150  ft,  with  a  girth  of  8-10,  often  of  1^15  ft.  Dr 
Stewart  records  one  of  21  ft    The  tree  is  covered  with  branches  down  to  the 

ground,  except  where  it  grows  in  compact  masses ;  the  branches  are  whorled  and 
orizontal,  spreading  out  farther  than  those  of  A.  Webbiana;  their  extremitieB 
are  very  busny,  with  numerous  hanging  vertically,  leafy,  tassel-like  branchlets, 
which  give  the  tree  a  peculiar  and  graceful  appearance.  The  crown  is  tall, 
conical,  and  the  foliage  dense.  The  bark  is  pale-  or  browmsh-grey,  tesselated 
by  shallow  cracks  into  small  irregularly  four-sided  scales. 

The  wood  is  white,  the  outer  wood  turning  red  and  decaying  rapidly.  It  is 
even-  and  straight-grained,  and  is  good  for  packing-cases,  plaimng  and  indoor 
work,  but  as  a  rule  not  durable,  except  under  shelter ;  yet  in  many  places  it 
is  used  by  the  hill  people  for  shini^les,  and  for  construction.  It  is  seneraDy 
somewhat  heavier  tnan  the  wood  of  il.  WMiana,  The  bark  is  used  to  roof 
shepherds'  huts,  and  water-troughs  are  made  of  it.  Twigs  and  leaves  furnish 
litter  and  manure.  The  young  cones  form  part  of  the  dn^  sold  as  gaz-pipoL  in 
the  Panjab  bazars. 

Nearly  allied  to  A.  Sndthiana  is  the  European  Sprucej  A.  exedtOy  DC.— 
Svn.  Pinus  Alms,  Linn.;  Picea  excdsa,  JAok.;  Epic^  Fr.;  FichU, BothtatiMif 
CTerm.  ;  Pezzo,  It.,  extensive  forests  of  which  are  foimd  in  the  monw<.ftinB  of 
Central  Europe,  in  East  Prussia,  the  Baltic  provinces,  Norway  and  Sweden,  and 
in  a  great  part  of  Eussia.  On  the  south  side  of  the  Alps  the  Spruce  forms  lam 
forests  in  Friaul  on  the  head-waters  of  the  Piave  and  Tagliamento  rivers,  whioi 
have  from  time  immemorial  famished  building  timber  to  the  eastexn  Medi- 
terranean. The  fact  that  most  of  these  belong  to  towns  and  viUages,  has  en- 
abled the  communities  of  these  districts  to  Imild  roads,  bridges,  and  schools, 
and  has  thus  served  largely  to  increase  the  prosperity  of  the  country.  It  is 
found  in  the  Cansiglio  forest  near  Treviso  ;  on  the  maritime  Alps,  inland  of  Nice 
and  Mentone,  where  it  descends  to  1800  ft.  (M.  Moggridge),  on  the  north  side  of 
Mount  Ventoux,  and  on  the  Pyrenees,  but  it  is  wanting  in  Turkey,  in  Italy 
south  of  the  Euganean  hills,  in  Corsica,  and  in  Spain«    It  is  not  indiigenous  in 
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Westem  Eiance,  or  in  Britain.  A  variety  with  smaller,  cones  (Iberian  Spruce) 
forms  large  forests  on  the  Ural  Mountains,  in  Siberia,  and  Dahuria.  In  ^anta- 
tions  the  Spruce  succeeds  more  readily  than  most  conifers.  It  is  the  pnncipal 
tree  in  the  forests  of  the  higher  Harz,  and  of  a  great  portion  of  the  Saxon  forests, 
where  it  is  almost  exclusively  regenerated  by  planting.  On  the  otiher  hand, 
on  the  Schwarzwald,  on  the  Yosges^  and  on  the  Jura,  it  reproduces  itself  without 
difficulty  from  self-sown  seedlings.  The  resinous  ducts  of  the  wood  are  few  and 
small,  but  the  bark  is  highly  resinous,  and  in  former  times  the  Spruce  on  the 
Schworzwald  and  in  Thuringia  were  largely  tapped  for  resin.  For  this  purpose 
a  narrow  longitudinal  cut  was  made  into  the  bari  to  the  wood,  and  the  dnr  resin, 
which  collected  in  this  channel  was  from  time  to  time  scraped  off ;  the  cut 
was  occasionaUy  enlarged,  and  thus  old  trees  may  still  be  seen  on  the  Schwarz- 
wald  the  trunks  of  which  are  furrowed  with  numerous  deep  longitudinal  chan- 
nels, 4-5  ft  long.  The  wood  of  the  Spruce,  however,  is  much  more  liable  to 
dry-rot  than  that  of  P.  Ptn/uiery  and  the  result  is  that  almost  -all  the  old  Spruces 
tapped  for  resin  are  found  rotten  in  the  heart  as  high  up  as  Uie  channels,  and 
oft^  higher,  so  that  the  lower  part  of  the  stem  is  useless.  Apart  from  this, 
there  are  other  circumstances,  not  yet  sufficiently  investigated,  which  often 
cause  unsoundness  in  tl^e  heart  of  the  Spruce,  llie  wood,  mown  in  England 
under  the  n&me  of  Whiie  Fine,  or  W}ute  Deal  (imported  from  Norway  and  the 
Baltic),  has  no  distinct  heartwood,  and  the  cub.  ft  weighs  between  21  and  37 
lb.  (Nordlinger). 

2.  A.  dninosa,  Loudon. — Syn.  Pintis  duma8a,  Don  Prodr.  FL  Nep. 
55  ;  DC.  Prodr.  xvi.  ii  429.  P,  Brunoniana,  WalL  ;  PL  As.  rar.  1 247. 
HenUoek  Spruce,  of  Nepal  Yem.  Tangshing,  changathasi  dMp,  Nepal ; 
Semadung,  Sikkim. 

A  lavge  tree  with  spreading  branches  and  pendulous  branchlets.  Leaves 
narrow-linear,  |-1  in.  long,  edge  recurved  and  finely  serrulate  near  the 
apex,  covered  beneath  with  a  white  mealy  substance.  Male  catkins  short, 
sabglobose,  axillary,  shorter  than  leaves,  pedunculate ;  numerous  lax 
ovate  bracts  at  the  base  of  peduncle.  Cones  terminal,  erect  or  horizon- 
tal, ovoid,  1  in.  long,  scales  persistent,  broad-elliptic,  obtuse,  bracts  not 
apparent  when  the  cone  is  ripe.     Seeds  winged. 

North-East  Eamaon,  first  discovered  by  Capt  Webb,  and  found  u;ain  by  Mr 
T.  Webber:  late  of  the  Forest  Dept  of  the  N. W.  Provinces,  Nepal  m  the  mner 
valleys  of  Sikkim  descending  to  8000,  and  ascending  to  10,500  ft.  Bhutan,  FL 
May,  June.  Dr  Hooker  records  one  in  Sikkim  120  ft.  high  and  28  ft.  girth. 
Him.  Joum.  iL  108.  The  leaves  are  apt  to  fall  from  branches  cut  or  broken  off, 
and  on  this  account  WalUch  first  call^  it  Pinus  decidua.  Not  quite  hardy  in 
England ;  suffers  from  late  spring  frosts.  Wood  soft,  white,  not  durable ;  bark 
used  for  roofing. 

The  Hemlock  Spruce  of  Canada,  A*  canadensie,  Michanz,  with  short  linear 
distichous  leaves,  white  beneath,  and  smaU  terminal  drooping  cones,  is  a  large 
tree  of  Canada  and  the  northern  United  States.  Wood  not  durable,  and  often 
spirally  twisted,  but  the  bark  extensively  used  for  tanning  leather.  Hardy 
throughout  North  Europe. 

The  Dawflas  Spruce,  A,  Daualaeii,  LindL,  is  a  tree  fonning  extensive  forests 
in  the  valleys  ol  the  I^l^  Mountains,  in  Yancouvef  s  Island,  Columbia, 
and  other  parts  of  North- West  America,  which  attains  300  ft.  and  more 
near  the  coast  of  the  Pacific,  and  furnishes  valuable  timber,  very  strong, 
believed  to  be  equal  to  the  best  Larch,  has  narrow-linear  leaves  1  in.  long,  white 
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beneath,  and  cylindric  cones  3  in.  long,  with  lax  rounded  scales,  much  Bborter 
than  the  linear-oblong  persistent  bracto,  which  are  deeply  triM  at  the  anex,  the 
middle  segment  long^  ^  in.  long,  spinescent.  Hardy,  and  of  ver^  rapia  growth 
in  England  and  Scotland.  Intro£ice!l  1827;  at  Dropmore  there  is  a  tree  which, 
at  the  age  of  44  years,  was  100  ft.  high  with  9  ft.  7  m.  girth,  at  3  ft.  above  the 
ground.  Many  specimens  in  Perthshire  raised  from  layers  and  cuttings  siiioe 
1846,  were  in  1871  40-70  ft.  high  (Qaideners'  Chronicle,  1870). 

3.  A.  Webbiaaai  lindl ;  Pinetum  WobumenBe,  t.  41 ;  Link  in  Linnsea, 
XV.  632 ;  Griff.  Ic  PL  As.  t.  371.— Syn.  A.  Pindrow,  Royle  LL  t  86. 
Picea  Webhiana^  Loudon  ;  Cleghom,  1.  c.  t  6.  P.  Pittdrow,  Loudon. 
Ptnu8  speeiabilis,  Lambert;  Don  Prodr.  FL  Nep.  55.  P.  Webbiana, 
WalL  ;  DC.  Plodr.  xvi  ii  425.  P.  Pindraw,  Eoyle;  ib.  424.  Himalayan 
Silver  Fir.  Yero.  Paiadar^  rewari,  Jhelam ;  Bctdar^  budar^  tOngf  Kash- 
mir ;  Dhunu,  rag,  rail,  pa,  re,  eaUe,  eara,  Chamba ;  Toa,  Kullu ;  Spwn, 
pun,  Jarok,  kcUrai,  Kunawar ;  Bharda,  thanera,  Shali ;  Pindrau,  pindrai, 
Hattu ;  Kudrom,  Muttiana ;  Burul,  bUrra,  biUdu,  Baji ;  Kalrai,  eairai, 
ehur,  Kotkai ;  Baho,  row,  ehUrow,  kUaurUa,  Cbur ;  Morunda,  morinda, 
Taroche,  Jaunsar,  and  Garhwal ;  Chilraw,  Kullu,  Garhwal ;  Baglia,  too 
ragha,  raruHa,  raisaUa,  Kamaon ;  Wuman,  Byans ;  ChbriOj  (gobm),  saUa, 
Sikkim ;  Dun  ehitig,  Sikkim,  Bhutan  ;  Partalfpdlt,  Panjab  plains  at  tim- 
ber depots. 

A  large  tree  with  a  dense  cylindric  crown  of  dark-green  foliage.  Leayes 
single,  spirally  arranged  all  round  the  branchlets,  but  generally  more  or 
less  spreading  in  one  plane  so  as  to  appear  distichous,  flat,  narrow-linear, 
1-3  in.  long,  1  line  broad,  narrowed  into  a  short  terete  petiole,  apex  enuff^ 
ginate,  or  with  2  sharp  teeth,  under  side  with  2  whitish  longitudinal  far- 
rows on  either  side  of  the  raised  midrib,  upper  side  dark  green,  shining 
Duration  of  leaves  8-10  years,  catkins  axillary,  cylindric,  obtuse,  about  1 
in.  long.  Cones  erect,  subsescdle,  cylindric  or  ovoid,  often  dnstered,  obtose, 
4-6  in.  long,  1^3  in.  diam.,  dark  purple  or  brownish  purple  when  ripei 
Scales  closely  imbricate,  broadly  cuneate  or  obovate,  edge  rounded,  bracts 
many  times  shorter  than  scales.  Seeds  oblong  or  obovoid,  half  the  length 
of  the  broad  obovate  truncate  wing.  Two  varieties,  considered  as  species 
by  Eoyle,  Madden,  and  Parlatore  :  a.  A.  Webbiana,  on  exposed  rocky 
ridges  at  higher  elevations,  a  smaller  tree,  with  shorter,  less  bifarious  leave% 
and  usually  thicker  and  shorter  cones :  /3.  A.  Pindrow,  on  better  soil,  in 
sheltered  places,  a  large  tree,  with  longer  leaves  and  generally  cj^dric 
cones.  The  scales  Ml  when  the  seed  ripens,  and  leave  the  naked  persifl- 
tent  axis  of  the  cone  standing  upright  on  the  branches. 

North  Afghanistan  and  Kafiiistan,  on  the  Safedkoh,  between  8000  and  9000 
ft.  Himalaya,  from  the  Indus  to  Bhutan,  formine  extensive  forests,  in  tiie 
North- West,  pure  or  mixed  with  Acer  and  other  leaf-bearing  trees,  at  high  ele- 
vations with  jBehda  Bhojpattra;  often  associated  with  Abies  SnUtkiana  and 
Pinus  exceUou  In  the  Panjab  it  is  usually  found  between  7000  and  11,500  It) 
but  descends  occasionally  to  5500,  and  ascends  to  18,500  ft,  which  is  its  upper 
limit  in  Kunawar.  Up  the  Sutlej  valley  it  extends  to  Lipi  on  the  rights  and 
Dabling  on  the  left  side.  On  the  Chur  its  lower  limit  is  10,000  ft  In  Jaunsar, 
Qarhwal,  and  Kamaon  its  limits  are  7500  and  13,000  ft,  and  here  it  is  only 
found  in  the  middle  ranges  at  a  distance  of  35-40  miles  from  the  plains.    In  tbe 
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inner  ranges  of  Sikkim  and  Bhutan  J.  Webbiana  foims,  with  Abie$  dumoaOf  the 
Yew,  together  with  Oak,  large  Rhododendrons,  and  rnnaJH  Bamboo,  the  upper 
zone  of  conifeious  foreart^  between  9000  (sometimeB  8600)  and  13,000  ft  In 
the  outer  ranges  it  does  not  descend  below  10,000  ft.  fHook.  Him.  Joum.  L  191V 
In  the  North-West  Himalaya  it  thrives  best  in  cold  damp  glens,  with  a  nortn 
or  west  aspect,  and  in  such  places  it  often  constitutes  alone,  or  associated  with 
the  alpine  Birch,  the  upper  forest  belt ;  Pvnus  excdsa  often  going  higher,  and 
always  extending  farther  into  the  arid  tract.  A  flush  of  young  leaves  breaks  out 
in  April  and  May,  of  a  bright  green  colour,  contrasting  strongly  with  the  dark- 
green  old  foliage.  At  a  distance  the  foliage  looks  almost  black ;  and,  like  the 
silver  fir  of  Central  Europe,  the  tree  has  nven  the  name  of  Black  Forest  (Eala 
ban)  to  several  mountain  forests  of  the  N. W.  Himalaya.  FL  April ;  by  the 
end  of  May  the  cones  are  about  3  in.  long,  and  they  ripen  in  S^t  of  the  same 
year,  the  scales  and  seeds  falling  in  October.  In  I^orth  £!urope  the  tree 
sufEers  in  spring,  because  it  starts  into  growth  too  early ;  it  succeeds  in 
Ireland  and  South- West  England.  Attains  120-160  ft.,  and  a  girth  of  9-16 
ft  Several  instances  are  recorded  of  trees  exceeding  20  and  even  30  ft.  in 
girth.  Except  in  very  compact  and  dense  forests,  the  branches  so  low  down, 
nearly  to  the  ground  ;  they  are  short,  spreading  nearly  horizontalTjr,  and  fonn- 
ing  a  tall  narrow  cylindric  crown,  the  outline  resembling  that  of  the  Cypress 
or  Lombardy  Popish.  Bark  of  young  trees  smooth,  silveiy  grey,  of  old  stems 
darker  grey  or  brownish  grey,  cut  into  long  narrow  acute  soiles  by  deep  nar- 
row vertical  grooves,  oft^  running  in  spirals  round  the  trunk,  and  anasto- 
mosing at  acute  angles.  The  wood  is  whitish,  inodorous,  open-grained  and  soft. 
Exposed  to  the  weather  it  is  not  durable.  Weight,  21  lb.  (Wallich),  27-36. 
Value  of  P.  (average  of  10  exp.)  -440,  Capt  W.  Jones,  Oct  1844,  cut  Sept 
1844.  In  Bhutan  me  wood  is  used  for  house-boilding  ;  from  Sikkim  it  is  ex- 
ported to  Tibet  ^  It  splits  well,  is  white,  soft,  and  highly  prized  for  durability," 
Hook.  Him.  Joum.  ii.  44.  In  EuUu  and  near  Marri  smngles  are  made  of  it ; 
indoors  it  is  said  to  last  3-6  years  in  EuUu,  and  8-10  years  at  MarrL  In  the  dry 
climate  of  Lahoul  and  Kunawar  it  is  much  valued  for  construction.  Pieces  of 
the  bark  are  employed  to  roof  shepherds*  huts.  On  the  Jhelam  the  twigs  and 
leaves  are  used  lor  fodder,  and  are  stored  for  the  winter.  According  to  Wallich, 
a  violet  dye  is  extracted  rrom  the  cones  in  Nepal.  A  laige  yeUowish  fon^s 
(uTiglM)  grows  on  the  roots  in  N.E.  Eamaon,  eagerly  eaten  by  the  ^oteas 
(Madden). 

The  Silver  Fir  of  Europe  is  A,  pecUncUa,  DC.— Syn.  Pirnts  Picecu  Linn. ;  P. 
Abies,  Du  Boi ;  Picea  pecHnata,  Loudon :  Sapin,  Fr. ;  Tanne,  Weisstanne, 
JSdeUanne,  Genn. ;  Abete,  abezzo,  ItaL, — ^the  laicest  of  the  European  conifers, 
which,  when  grown  in  compact  masses  on  good  soil  and  under  exceptionally 
favourable  circumstances,  attains  a  height  of  180  to  200  ft.  The  leaves  pendst 
8-10  years,  they  are  linear,  apex  emaigmate«-dark  green  and  shining  above,  and 
white  beneath.  The  cones  are  erect  as  in  tae  Himalayan  Silver  Fir,  the  bracts 
painted,  longer  than  the  scales,  which  fall  after  the  seed  ripens.  The  tree  is  in- 
digenous in  the  mountains  of  South  and  Central  Europe.  It  forms  splendid 
forests  on  the  north  face  of  the  eastern  j^rrenees,  south  of  Carcassonne  and 
Limoux  in  the  D^partement  de  TAude.  m  Spain  it  is  found  on  the  moun- 
tains of  Catalonia  and  Aragon ;  in  Corsica  it  constitutes  a  belt  of  forest  between 
the  Pimu  Larido  and  tl^  Beechy  and  is  associated  with  the  latter  near  the 
limit  of  arborescent  vegetation.  Forests  of  it,  though  unfortunately  less  exten- 
fitve  than  might  be  desirable,  are  in  several  places  on  the  crest  of  the  Apuenines. 
In  the  Vosees  and  the  Schwarzwald  it  is  the  most  important  tree ;  ana  Silver 
fir  is  found  in  some  of  the  Spruce  forests  of  Saxony  and  Thuringia.  In  Britain 
and  Scandinavia  it  is  not  indigenous.    While  young  the  Silver  Fir  bears  a 
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creat  deal  of  shade,  and  is  on  that  account  particalaily  well  suited  for  iegeneratio& 
07  self-sown  seedluigs.  Its  artificial  cultivation  is  much  more  difficult  snd  1moe^ 
tain  than  that  of  the  Spruce.  The  fine  Silver  Fir  forests  of  the  old  oonvent  of 
Vallombrosa,  however,  Wow  the  crest  of  the  Appenines  overhanging  the  Aino 
above  Pontaasieve^  are  an  instance  of  successful  reproduction  of  this  tree  on  a  large 
scale,  continued  for  centuries  entirely  by  planting.  These  forests  are  now  State 
property,  and  are  attached  to  the  Boyal  Italian  Forest  School  of  Vallomhroea. 

The  stems  are  cylindrical,  carrying  their  girth  well  up.  The  Silver  Fir  has  a 
considerable  power  of  reproduction ;  trees  which  have  been  lopped  and  mutilated 
often  send  up  a  number  of  leaders  from  their  side  branches,  and  parallel  doable 
or  forked  stems  are  not  rare.  The  wood  has  very  few  minute  resinous  duets. 
As  regards  weight,  Nordlinger  sives  it  the  same  range  as  Spruce,  but  Mathieu 
states  that  as  a  rule  it  is  somewhat  heavier  (FL  For.  365).  In  the  sanie  plaee 
he  records  that  the  wood  of  the  Aude  Silver  Fir  was  found  to  posseas  a  greater 
transverse  stren^h  and  elasticity  than  any  other  coniferous  timber,  excepting 
ihe  wood  of  Ptniu  atutralis  irom  Florida.  By  pimcturing  the  bark  small 
quantities  of  turpentine  are  obtained. 

.  Closely  allied  to  the  Silver  Fir  is  the  Cephalonian  and  Greek  Silver  Fir, 
united  with  it  by  Parlatore  and  Qrisebach,  but  distinguished  by  Loudon,  Link, 
and  WiUkomm  as  A.  c«]fhalomcaj  Loudon--Syn.  A.  ApoUiniSy  Link,  and  i. 
BegincB  AmdUmj  Heldreich.  It  is  supposed  to  be  distinguished  by  acute,  often 
sharply-pointed  leaves,  and  by  spindle-shaped  cones.  Tms  tree  forms  extensile 
forests  on  the  mountains  of  Osphalonia  and  Greece,  generally  commencing 
above  3000  ft.,  but  sometimes  descending  to  1600  ft,  often  forming  the  upper 
limit  of  the  forest  where  the  mountains  are  sufficiently  high,  sometimea  ano* 
ciated  with  P.  La/rido,  For  the  Indian  forester  this  tree  has  a  special  interest, 
as  it  is  one  of  the  few  abietineous  trees,  which  are  supposed  to  have  the 
power  of  throwing  up  coppice-shoots  from  the  stump.  A  full  acconnt  of  it 
18  given  by  T,  v.  Heldreich  in  R^'s  Gartenflora,  1860,  p.  3ia  Two  Greek 
Forest  Officers,  Balsamalri  and  Ongoni,  visited  in  1859  an  extensive  forest  of 
this  fir  in  Central  Arcadia  in  the  district  of  Tripolitza.  The  inhabitants  of 
the  neighbouring  villages  had  been  in  the  habit  mm  time  immemorial  of  cntr 
ting  the  upper  part  of  the  stems  at  different  heights,  according  to  the  nze  of 
the  scantling  required,  and  the  result  was  the  same  as  that  described,  p.  52^ 
in  the  case  of  tne  Deodar  in  upper  Eunawar^-the  side  branches  below  the 
cut  had  sent  up  a  number  of  vertical  shoots,  which  often  attained  18-20  ft  in 
length,  and  a  diameter  of  1^  ft.,  thus  forming  candelabrum-like  trees,  exactly 
like  the  Deodar  in  mutilated  forests  of  the  N.W.  Himalaya.  It  was  even  stated 
that  young  trees  cut  down  above  the  root  had  thrown  up  r^ular  coppice-^oots. 
This  last  statement,  however,  seems  to  require  confirmation.  All  that  is  proved 
at  present  is,  that  the  Deodar  and  the  Greek  Silver  Fir  have  (compared  with 
other  trees  of  the  Pine  tribe)  great  powers  of  reproduction ;  it  remains  for 
farther  inquiry,  whether  they  actually  throw  up  coppice-shoots  from  leaflet 
stumps. 

A,  Ncrdmcmniana,  Link,  a  stately  tree  with  dark  compact  foliage,  and  ovoid 
cones,  of  late  years  much  cultivated  in  England,  forming  forests  in  the  Crimea 
and  the  Caucasus,  is  regarded  as  a  variety  of  the  Silver  Fir  by  Parlatore  and 
Grisebach. 

A.  Piruavo.  Boiasier,  ia  a  beautiful  tree  with  regularlv  whorled  branches,  rim 
short  broadly  linear  thickly  set  leaves,  erect,  at  right  angles,  all  round  the  brandieB 
in  a  regular  spiral.  Male  flowers  numerous,  purple.  Oones  cylindiic-ovoM, 
4-5  in.  long,  the  bracts  shorter  than  the  seed-scales.  On  the  Senania  de  Bonda, 
in  the  province  of  Mala^  between  8000  and  3600  ft.,  and  lately  found  on  ue 
Atlas  mountains  in  Algeria  (A .  bahorenm).  Extensivcdy  cultivated  in  EnghuMii 
where  it  thrives  remarkably  well; 
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4.  TiABIX,  Toumef. 

Deciduous  resinoos  trees.  Leaves  needle-shaped,  single  on  elongating 
shoots  and  on  the  first  shoots  of  seedlings,  but  otiierwise  in  dense  fas- 
cicles on  arrested  bianchlete,  which  do  not  as  a  rule  lengthen  out  and 
develop  into  side  branchea  Male  catkins  sessile,  lateral  on  short  thick 
scaly  but  leafless  peduncles  (stunted  branchlets).  Anther-cells  2,  longitu- 
dinally dehiscent.  Female  catkins  often  on  the  same  branches  as  the 
male,  at  the  ends  of  arrested  leaf-bearing  branchlets.  Ovules  inyerted,  in 
pairs  at  the  base  of  the  carpellary  scales,  these  in  the  axils  of  cuspidate, 
1-nerved  bracts,  which  are  longer  than  the  scales.  Cones  erect ;  scales  per- 
sistent, with  a  thin  obtuse  edge  ;  bracts  generally  protruding  between  the 
scales  when  the  fruit  is  ripe.     Seeds  oily,  winged. 

1.  L.  Orifithli,  H.  f .  &  Th. ;  Hook.  HL  Him.  PI.  t.  21.— Syn.  Pinus 
Oriffithii,  Parlat  in  DC.  Prodr.  xvi.  ii.  411.     Vem.  SaJi,  saar,  Sikkim. 

A  graceful  tree  with  conical  crown  and  long  pendulous  branches.  Leaves 
slender,  narrow-linear,  about  1  in.  long.  Male  catkins  oyoid-cyUndric,  ^  in. 
long.  Cones  cylindric,  2-3  in.  long,  erect — i.e.,  on  recurved  branchlets  on 
the  pendulous  branches.  Bracts  reflexed,  subulate,  twice  the  length  of 
the  oarpellary  scales,  persistent  in  firuit. 

Inner  ranges  of  West  Bhutan,  Sikkim,  and  East  Nepal,  between  8000  and 
18,000  ft  Said  to  extend  west  to  the  sources  of  the  Dud  Koei  river,  which 
descends  from  Mount  Everest  Fl.  May,  the  fruit  ripening  in  Oct.  of  the  same 
year.  Wood  white,  soft,  without  heartwood,  but  splits  well,  and  is  reckoned 
the  most  durable  of  the  coniferous  timbers  exported  into  Tibet  from  Sikkim 
(Hook.  Him.  Joum.  iL  44). 

The  European  i^if^A  is  Z.«uropcBa,  DC. — Syn.  PtniMZaria;,  Linn. ;  Ldrchey 
QemL  ;  M4he,  Fr. ;  Lariee,  ItaL — a  lar^  tree  with  small  ovoid  oones  1-1^ 
in.  long,  the  bracts  dry  when  the  cones  npen,  and  barely  protrude  beyond  the 
lower  carpellary  scales.    Indigenous  in  the  Alps  and  Carpathian  mountains, 
forming  extensive  forests  in  the  French  Alps,  pure,  or  mixed  with  Pinus  Cembra 
and  P.  mcnUma,  less  abundant,  and  generally  associated  with  the  Spruce  in 
Switzerland,  the  Bavarian  and  Austrian  Alps.    It  ascends  to  the  limit  of  arbor- 
escent vegetation,  and  is  not  rarely  the  highest  tree  in  company  with  the  Spruce 
and  P.  CemJbra.    The  Siberian  Larch,  Z.  sibiricaf  Led.,  which  forms  large  forests 
in  the  phdns  of  Russia  and  Siberia,  and  is  found  on  the  Ural  and  Altai  mountains, 
is  a  different  species.    The  heartwood  of  the  European  Larch  is  well  defined,  red. 
compact,  even-grained,  strong,  and  very  durable,  does  not  warp  nor  sglit^  and 
is  prized  more  than  Oak  in  tiie  mountains  where  it  is  indigenous.    Kesmous 
ducts  numerous,  small  or  modeiate-sized.    The  Bomans  prizM  the  wood  much. 
Pliny  mentions  a  beam  116^  ft  long  and  23^  in.  square,  brought  to  Bome  by 
the  £mperor  Tiberius.    The  cubic  ft  weighs  27-49  lb.,  and  even  more.    On 
account  of  the  value  of  the  wood,  its  rapid  growth,  and  the  certain  success 
of  plantations  while  young,  the  Larch  has  been  cultivated  on  a  very  large 
scale  far  beyond  the  limits  of  its  natural  habitat,  particularly  in.Q^many, 
Scotland,  and  France.      Speaking  broadly,  the  result  is  favourable  up  to  a 
certain  age.    Larch  plantations,  which  are  cut  down  at  the  age  of  40-60  yean:. 
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have  in  many  inBtances  been  found  to  give  most  satisfiactoiy  lesulta ;  beyond 
that  age,  however,  its  progress  ia  not  satisfactory  on  a  large  scale,  and  a 
disease  has  shown  itself  of  late  years  which  has  in  many  cases  seiiously  in- 
jured plantations  of  much  younger  age.     Considerable  quantities  of  Larch 
seed  have  at  different  times,  b^  well-meaning  persons,  been  imuoited  to  the 
N.W.  Himalaya,  but  as  yet  without  any  result.    Except  on  me  bordeis  of 
the  arid  tract,  beyond  the  range  of  the  Deodar — e,g.,  in  Lahoul,  Piti,  and 
Ladak — ^there  seems  no   inducement  to  repeat  these  ezperimenta,  as  the 
Deodar  is  at  home  in  the  N.W.  Himalaya,  and  is  fully  equal  in  wne  and 
in  rapidity  of  growth  to  the  best  mountain  Larch.    The  wood  of  the  Laxch 
yields  large,  quantities  of  turpentine,  which  is  used  medicinally  under  the  name 
of  Venetian  turpentine.    A  number  of  holes,  about  1  in.  diam.,  and  somewhat 
inclined  towards  the  circumference,  are  bored  into  the  trunk,  but  not  quite  to 
the  heart  of  the  tree,  small  channels  of  wood  are  inserted  in  each  hole,  and  the 
turpentine  which  runs  out  during  summer  is  collected  in  wooden  buckets  placed 
underneath.     Holes  that  cease  to  run  are  closed,  and  yield  a  fresh  supply 
when  reoi>ened.    In  autumn  all  holes  are  carefully  closed  with  wooden  stop- 
pers, and  if  this  precaution  is  duly  observed,  it  is  said  that  a  tree  will  conldnae 
to  yield  during  40-50  years  ;  but  the  wood  of  the  trees  thus  tapped  i&  said  to 
lose  its  good  quality,  and  can  only  be  used  as  fuel    This  is  me  practice  in 
the  valley  St  Martin,  Pignerolo  district  of  Piedmont,  between  Mont  Cems  and 
Monte  Viso.    It  is  described  by  Duhamel  in  his  '  Traits  des  Arbres  et  ArbusteB,' 
1756,  and  quoted  by  Mohl.    The  editor  of  the  'Nouveau  Duhamel'  (1812), 
states  that  it  is  the  practice  in  the  Swiss  Canton  de  Vaud,  probably  a  mistake,  hi 
South  Tyrol  one  hole  only,  1  in.  dianu,  is  bored  about  a  foot  above  the  base  of  the 
trunk  fully  to  the  centre  in  spring,  and  is  at  once  firmly  dosed  by  a  wooden 
stopper,    in  autumn  the  hole  is  opened  and  emptied  of  the  turpentine  which 
has  collected  in  it  during  sunmier,  and  is  then  closed  again.    It  is  again  opened 
and  emptied  in  the  second  autumn,  and  so  on  during  a  nnmbw  of  years.   In 
this  way  all  large  trees  are  tapped  in  certain  forests  of  South  Tyrol,  as  deacribed 
by  Mohl  in  '  Botanische  Zeitun^^'  1859,  p.  329,  and  the  wood  of  the  trees  thu 
tapped  IB  said  not  to  deteriorate  in  any  way.    Mohl's  paper  diacusses  the  con- 
nection between  the  different  modes  of  tapping  coniferous  trees  for  resin  tfid 
the  distribution  of  the  resinous  ducts  in  wood  (Larcky  Finattery  and  Lariew), 
and  bark  (Spruce  and  Silver  Fir).    The  bark  of  the  Larch  is  used  for  tanning 
and  for  dyemg. 

6.  CTTPBBSSTTS,  Linn. 

Evergreen  aromatic  trees,  with  small  closely  adpressed  scale-like  bioadr 
based  opposite  leaves,  imbricate  on  the  younger  branchleta,  distant,  deena- 
sate,  and  often  less  closely  adpressed  on  older  branchleta.  Male  catkins 
numerous,  small,  cylindrical,  sessile  at  the  ends  of  branchleta ;  scales  stipi- 
tate,  peltate,  each  bearing  2-4  subgloboee  anther -cells  under  the  ed^ 
Female  catkins  terminal,  fewer  than  male;  scales  few,  decussate,  each 
bearing  at  the  base  8  or  more  erect  ovules  narrowed  at  the  apex.  Cone 
subglobose,  requiring  somewhat  longer  than  a  year  to  ripen,  consisting  d 
thick  woody  peltate,  angular  scales,  with  numerous  seeds,  attached  to 
the  stalk  of  the  scales.     Cotyledons  2-3. 

Crown  narrow-cylindrical ;  branches  erect ;  cones  few,  1  in. 

diam.    .  1.  C  jew/wnrc"*- 

Crown  broad-pyniinidal ;  branches  spreading ;  cones  namer« 

ous,  dostered,  i  in.  diam 2.  C.  tontloM. 
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1.  0.  fempenrireiiB,  Lum. ;  DC.  Prodr.  xvL  ii.  468 ;  Eeichenb.  Ic.  FL 
Germ.  t.  534.  In  India  only  the  cylindrical  (so-called  pyramidal)  variety 
occurs,  C.  faetigiatOy  DC.  Oypreaa, — OipreMO,  ItaL  Yem.  Saru,  sarw, 
aardsy  N.W.  India. 

A  tall  tree  with  a  fluted  stem ;  branches  erect,  often  adpressed  to  the 
trunk,  forming  a  narrow  dense  cylindrical  crown  of  dark-green  foHage. 
Branchlets  four-sided,  leaves  ovate-oblong.  Cones  few,  1  in.  diam.,  and 
grey  when  ripe,  greatly  varying  in  shape,  on  peduncles  ^  in.  long ;  scales 
rough,  with  a  projecting  point  or  boss,  convex  or  keeled.  Seeds  ovoid 
or  oblong,  angular,  with  a  narrow  wing. 

Planted  in  jnurdens  in  Afghanistan  and  N.W.  India,  e,g,,  at  Agra,  Ajmir, 
Delhi,  also  in  Sashmir  and  the  outer  Himalaya,  in  Eamaon  to  3000  ft  Urows 
in  Calcutta.  Cultivated  throughout  the  Mediterranean  region.  Hardy  in 
England.  The  pyramidal  variety  is  not  found  wild  anywhere ;  the  variety 
witn  spreading  branches,  r^^arded  by  Qrisebach  and  otheis  under  the  name  of 
C  honz(yrUal%8f  as  a  distinct  species,  i9  wild  on  the  west  side  of  Lebanon,  on 
the  mountains  of  Crete  and  Asia  Minor,  and  probably  also  in  ^orth  Persia. 
Fl.  Feb.- April ;  the  fruit  ripens  during  summer  of  the  second  year,  and  is  often 
long  persistent  on  the  tree.  In  N.W.  India  the  tree  attains  6-7,  occasionally  9 
it.  ffirth,  and  70-80,  occasioniUly  100  ft  in.  height.  Its  growth  is  slow  ;  Gnse- 
bacn  mentions  two  cypresses  mund  by  him  near  a  convent  on  Mount  Athos. 
proved  by  inscriptions  to  be  more  thui  1000  years  old,  the  radius  of  which  haa 
increased  at  the  rate  of  ^  inch  only  a-year.  Near  Somma,  in  Lombardy,  a 
cypress  is  shown  which  was  renowned  in  CsBsar^s  time  on  account  of  its  size 
and  beauty.  The  bark  \b  thin  (less  than  jt  in.),  dark  grey  or  brown,  with 
numerous  longitudinal  wrinkles  and  shallow  furrows.  The  wood  is  reddish-  or 
brownish-white,  close-gndned,  but  not  hard,  the  inner  belt  of  each  annual  ring 
(spring  wood)  soft,  the  outer  belt  (autumn  wood^  harder  and  reddish.  Medullary 
rays  numerous  and  distinct  Very  fra^^ant,  witn  a  strong  peculiar  and  pleasant 
scent  It  is  exceedingly  durable,  and  in  the  Levant  and  Greece  is  prized  for 
trunks  and  boxes,  the  contents  of  which  are  proof  against  most  insects. 

2.  0.  tomlosa,  Don;  Prodr.  El.  Nep.  55. — Himalayan  Cypress, 
San&  Surdhva.  Yern.  Devi  didr,  Eavi ;  Deodar,  Kullu,  Bigi ;  Leaurij 
Jaonsar;  BaisaUay  Naini  TaL    . 

A  large  tree ;  branches  horizontal,  whorled,  with  drooping  extremities, 
forming  a  broad  pyramidal  crown.  Branchlets  round  or  indistinctly  four- 
aided  ;  leaves  ovate-triangular,  white-margined.  Cones  numerous,  clus- 
tered, erect,  bluish  when  ripe,  ^  in.  diam. ;  scales  flat  or  convex,  rugose, 
but  smoother  than  those  of  C.  sempervirens.  Seeds  compressed,  convex 
on  both  sides,  with  a  narrow  orbicular  wing. 

Outer  ranges  of  the  Himalaya  from  Chamba  to  Nepal,  but  more  local  and  less 
common  than  most  other  Himalavan  conifers,  general!;^,  but  not  always  on  dry 
warm  rocky  slopes.  Several  small  patches  on  the  Ravi,  more  abundant  in  part 
of  Kullu,  Mtween  6500  and  8000  ft.  (not  in  Mandi,  where,  according  to  Stewart, 
Vigne  and  Moorcroft  mistook  a  small  Deodar  forest Jor  Cypress.)  Common,  on 
limestone,  on  the  north  side  of  the  Shall  and  Tikka  ridge  north  of  Simla,  asso- 
ciated with  DiodoTf  Abies  JSmiMana,  A.  WMianUf  and  Taxus,  In  Jaunsar, 
on  the  limestone  rocks  of  the  Lokandi  and  Moila  Hills,  on  limestone  below  the 
Karama  Peak,  associated ^th  Deodar  and  A,  SmithiatHt,    On  the  south-east 
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face  of  Ghinar  Peak,  above  Naini  Ta],  on  day-filate,  bat  in  the  vicinity  of  lime- 
stone rocks.  Not  uncommon  in  Garhwal  and  Eamaon,  and  in  Nepal.  Qrows 
at  Saharanpur,  at  Poona,  at  Calcutta^  and  thrives  vigorously  on  the  Chikalda 
Hill  in  Beiar  at  3000  ft  elev.  Madden  states  that  the  tree  is  indifferent  to  the 
nature  of  the  rock,  and  that  it  is  found  both  on  limestone  and  on  siliciousiDeks. 
What  I  have  seen  of  its  growth  makes  me  think  that  it-prefers  limestone.  Fl 
Jan.-Feb.,  the  cones  ripen  in  Oct-Nov.  of  the  second  year,  and  are  often  long 

Eiistent  on  the  trees.  Attains  generally  70-80  ft.,  and  a  girth  of  6-8  ft,  but 
er  trees  are  not  uncommon.  Dr  Stewart  records  one  near  Qiraronthe 
^,  a  feeder  of  the  Ravi,  at  6500  ft.  15  ft  girth,  and  over  120  ft.  high ;  and 
Madden  speaks  of  15-17  ft.  girth,  and  a  height  of  150.  The  roots  often  embrace 
masses  of  rock,  and  the  base  of  the  trunk  swells  out  in  such  oases.  At  Naig 
south  of  Lobha,  Stewart  records  a  famous  grove,  the  trees  12-17  ft  girth,  and 
one  27  ft.  girth  near  the  ground,  with  enormous  roots  clasping  great  rocks,  pro- 
bably not  imder  1000  years  old.  The  growth,  as  far  as  known,  appears  to  be 
slow.  Dr  Stewart  records  12-18  rings  on  one  inch  of  radius.  Bark  very  thin, 
barely  ^  in,  thick,  the  outer  layer  peeling  off  in  numerous  long  narrow  dark- 
grey  thm  strips,  which  are  often  spirally  twisted  round  the  trunk ;  inner  sab- 
stance  of  bark  reddish  brown.  The  surface  of  the  bark  is  rougher  and  darker 
than  that  of  Juniperaa  excelsOf  with  which  this  Cypress  is  often  confonnded. 
Wood  white,  witJi  a  tinge  of  red  or  yellow,  deeper  coloured  in  the  centre,  fn- 
^ant,  the  scent  similar  to  the  scent  of  the  Cypress  wood  &om  Turkey  and 
Greece,  even-grained,  not  hard,  easy  to  work,  but  not  strong.  Medullary  rays 
distinct,  somewhat  darker  than  the  rest  of  the  wood,  annual  rings  consist  of  an 
inner  softer  and  an  outer  harder  and  darker  belt  At  Naini  Tal  it  has  been 
much  used  for  building,  particularly  for  indoor  work,  and  on  the  Bavi  and 
Sutlej  it  is  sometimes  used  for  beams.  But,  as  a  rule,  the  tree  is  not  used  for 
secular  purposes.  In  Kullu  images  are  made  of  it,  and  the  poles  to  cany  the 
sacred  ark,  for  which  purpose  Birch  and  Elm  are  also  employed.  The  wood  is 
often  burnt  as  incense  in  temples. 

C,  glauca.  Lam. ;  DC.  Prodr.  xvL  ii.  470  ;  Dak.  Bomb.  Fl.  SuppL  83.— Syn- 
0.  Ituntamca,  WilldL  Commonhr  cultivated  in  gardens  in  Western  India  above 
Qhat ;  does  not  succeed  below  Ghat,  according  to  Dal2elL  Largely  cultivated 
in  Portugal,  believed  to  have  been  introduced  from  Goa.  Supposed  to  be  dis- 
tinguish^ from  the  two  preceding  species  mainly  by  the  bluish  colour  of  ^ 
leaves  and  cones,  and  by  the  projecting  subulate  boss  of  the  scales.  The 
value  of  the  former  character,  however,  is  demonstrated  by  the  Deodar,  which 
is  commonly  bluish  when  cultivated  in  Europe,  and  occasionally  in  the  Hima- 
laya, but  the  great  mass  of  which,  in  its  native  forests,  is  dark  green.  The 
character  tsdken  from  the  scales  of  the  cone  may  be  more  constant,  but  the 
specific  distinctions  between  the  three  Cypresses  described,  sempervirefUy  tont- 
loMj  and  alofucd,  seem  to  invite  farther  inquiry. 

0,funAri».  Endl. ;  the  weepingkCypress — Vem.  Chandaingy  Sikkim— an  ele- 
gant tree,  witn  hanging  distichous  branches  and  lanceolate  mucronate  leaves, 
with  a  spreading  apex,  is  planted  in  China  near  pagodas,  also  planted  in 
Bhutan  near  temples  and  monasteries,  between  2000  and  7000  ft,  and  on  the 
great  Banjit  river  in  Sikkim  near  convents  and  cemeteries ;  also  in  NepaL 
Grows  at  Calcutta. 

Bioia  orierUalis,  Endl. — Syn.  Thuja  orientaUs^  Limu,  the  Arbor  pUcb,  is  a 
small  evergreen  tree,  indigenous  in  Japan  and  China,  much  cultivated  in  India 
and  Europe,  with  the  foluge  similar  to  that  of  the  Cypress,  but  the  cones  oosi- 
sisting  of  3-4  pairs  of  decussate  oblons  woody  scales,  with  the  apex  tecorved, 
and  at  the  base  of  each  1  or  2  unwing^  seeds. 
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CaHUris  ^piMdrivaLvia,  Vait. ;  DC.  Prodr.  xvi  ii  458.— Syn,  Thnja  artica- 
kUa,  Vahl — ^is  a  small  tree  of  Western  North  Africa^  where,  according  to  Mathieu^ 
it  covers  large  areas  either  alone  (Fl.  For.  365),  or  mixed  with  Piniis  hale- 
pengis,  PJdUyreOy  and  other  evergreens,  and  is  remarkable  on  account  of 
the  compact  heavy  and  very  framnt  heartwood,  which  has  a  rich  brown 
colonr,  and  takes  a  most  beantiful  polish.  The  tree  coppices  readily,  and  the 
forest-fires,  which  are  lighted  by  the  Arab  herdsmen  (as  they  are  by  the  pastoral 
population  of  India),  frequently  kill  the  stem  to  the  ground,  when  abun- 
dant shoots  spring  up  from  the  root,  which  attains  a  great  age,  and  often  a 
considerable  size.  These  masses  of  root  have  a  beautifully  mottled  grain  ;  ex- 
quisite omamefkts  and  small  articles  of  furniture  are  made  of  them,  and  veneers 
for  the  most  elecant  cabinet-work.  This  wood  was  one  of  those  called  Kcdpor, 
citrus  (see  p.  56),  was  highly  prized  by  the  Romans,  and  fabulous  prices  were 
paid  for  tables  maA^  o\  it  The  branchlets  are  green,  articulate,  and  bear  at 
the  base  of  each  joint  4  minute  decussate  scale-like  leaves.  The  fruit  is  ^  in. 
diam.,  four-sided,  consisting  of  4  valvate  scales,  and  containing  6  winged  seeds. 
The  tree  exudes  a  strongly-scented  resin  (Qum  Sandwach). 

6.  JUinPEBIJS^  Linn. 

Eveigreen  trees  or  shrubs,  with  distinct,  generally  red-colonred  heart- 
wood.  Leaves  either  all  linear  or  subulate,  erect  or  spreading,  in  whorls 
of  three  or  dimorphous,  viz.,  on  the  first  shoots  of  seedlings,  and  on 
laxtiriant  shoots,  subulate  and  spreading,  and  on  the  other  branches  scale- 
like, opposite,  generally  decussate,  and  imbricate.  Flowers  monoicous  or 
dioicous,  terminal  or  axillary.  Male  catkins  small,  cylindrical  or  ovoid ; 
scales  whorled,  imbricate,  bearing  each  at  its  base  3-6  anther-ceUs.  Fruit 
ripening  the  second  year,  fleshy,  subglobose,  consisting  of  3-6  connate 
carpellary  scales  (the  lower  sterile),  the  tips  of  which  are  often  visible  on 
the  surface  of  the  ripe  fruit.  Seeds  1-3,  with  coriaceous  testa  embedded 
in  the  resinous  pulp  of  the  berry  (galbulus). 

AU  leaves  whorled,  erect  or  spreading,  linear,  pungent ;  catkins 

axillary 1.  /.  communis. 

All  leaves  whorled,  subulate,  pungent,  the  upper  adpressed, 
imbricate ;  male  catkins  terminal ;  female  catkins  at  the 

ends  of  short  lateral  branchlets 2.  /.  recurva. 

Leaves  dimorphous,  those  on  the  great  mass  of  branches  scale- 
like, decussate,  adpressed  and  imbricate,  on  others  subu- 
late, pungent,  erect  or  spreadinff. 
Foliafle  Dushy ;  branchlets  four-Bioed ;  the  scale-like  leaves 
<H>long,  more  or  less  keeled  at  the  back,  apex  not  closelv 
adpressed ;  berries  ovoid,  subacute,  l-seeded.    (A  shrub 
in  the  N.VT.  Himalaya,  in  Sikkim  a  tree)     .        .        .      8.  /.  WaUfchicuna. 
Foliage  li^ht  and  open  ;  branchlets  spreading,  indistinctly 
four-sided ;  the  scale-like  leaves  ovate,  convex,  closely 
adpressed,  with  a  large  resinous  gland  on  the  back; 
berries  globose,  very  resinous,  2-5-Beeded«     (A  tree  in 
the  K.  W.  Hinialaya) 4.  /.  exceisa. 

1.  J.  commonifl,  linn. ;  Hook.  Stud.  Fl.  348 ;  Eeichenb.  Ic.  FL 
GreruL  t.  535. — Juniper.  OenSvrier,  Fr. ;  WacTiholder,  Germ.  Vem.  Nuch, 
pdmUf  pethra,  heniha^  betary  Kashmir,  Chamba,  aad  Kullu ;  Lang  shur, 
thdu,  letoar,  Kujoawar ;  Chuni,  ehupay  Piti. 
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A  dense,  difPoae  slirab,  in  Europe  sometimes  a  small  tree,  pTocnmbent 
at  great  elevations.  Foliage  greyish  green.  Leaves  spreading,  in  whorls 
of  three,  linear,  ^  in.  long,  pungent,  narrowed  at  base,  nearly  flat  and 
bluish  green  above,  light  green,  convex  or  obtusely  keeled  benea^  per- 
sistent 3-4  years.  GaUdns  axillary,  supported  at  the  base  by  small  bracts ; 
the  male  ovoid,  yellow;  the  antheriferous  scales  broad-ovate,  acuminate; 
the  female  flowers  snudl,  resembling  leaf-buds.  Berries  subglobose,  on 
short  scaly  stalks  ^  in.  long,  crowned  at  the  apex  with  the  tips  of  the 
carpellary  scales ;  pulp  sweet  and  resinous.     Seeds  generally  3. 

South  side  of  Safedkoh  at  9000  ft.  North-West  Himalaya,  but  not  in  the 
innermost  arid  tract,  abundant  in  places  as  far  east  as  the  Sntlej,  less  oonmion 
beyond  it.  Hills  near  the  mouth  oi  the  Smdh  valley,  Kashmir,  at  5400  ft. ;  in 
the  Butna  valley  ascending  to  11,000  ;  in  Lahoul  to  12,500  ft.;  in  Eunawar  be- 
tween 9000  and  11,000  ft. ;  to  1^000  ft.  on  the  Bias  and  in  Garhwal ;  eastern- 
most pomt  entrance  of  the  Bians  valley  in  North-East  Eamaon.  Thronghont 
Europe  to  the  North  Cape.  In  Qreenland,  North  Asia,  also  on  the  Caucasus  and 
on  Mount  Ararat.  In  North  and  Central  Europe  it  is  found  boUi  on  the  plains 
and  on  mountains.  On  the  Riviera,  near  Nice  and  Mentone,  it  goes  down  to 
the  coast,  but  farther  south  it  is  found  on  mountains  only.  Thus  in  Spain  it 
occurs  (according  to  Willkomm)  on  the  Guadarama  mountains  from  3500  to 
6000  fL,  in  the  Sierra  Nevada  from  6500  to  8000,  and  on  Mount  Athos  in  Mace- 
donia (according  to  Grisebach)  from  5200  to  6000  ft.  Jurdpenu  nana,  Willd, 
which  many  botanists  consider  as  a  variety  merely  of  the  common  Juniper, 
asqends  even  higher,  and  is  found  in  the  Alps  and  on  the  mountains  of  South 
Europe,  in  the  Alpine  zone  fax  beyond  the  forest  belt.  On  the  dry  stonj  hills 
of  the  Muschelkalk  formation  in  North  and  Middle  Germany  the  Jumper  is 
sometimes  a  useful  nurse  of  plantations,  and  it  often  affords  shelter  in  sndi 
localities  to  self-^sown  seedlings  of  other  treea  In  East  Prussia  and  the  Baltic 
provinces  the  Juniper  is  often  gregarious,  covering  large  extents  of  ground  ivitfa 
open  bmshwood ;  and  under  ^utial  shelter  it  becomes  arborescent,  extending 
over  laice  areas,  associated  with  other  trees  rWillk.  Forstl.  Fl.  217).  In  the 
North- West  Hinialaya  the  Juniper  is  chiefly  round  on  high  dry  blenk  sbpei) 
usually  cregarious,  sometimes  mixed  with  J,  recurvay  often  in  jMitches  form- 
ing a  b^t  above  the  upper  limit  of  the  forest.  FL  March,  April ;  the  fruit 
ripens  in  August  and  September  of  the  second  year. 

Generally  an  irregularlv-shaped  shrub  with  stiff  branches,  branchlets  erect  or 
spreading,  procumbent  at  high  elevations.  In  the  Himalaya  it  rarely  attains  more 
than  6-7  ft  with  a  disproportionatelv  thick  stem,  18-24  in.  girth.  In  Europe  the 
tree  occasionally  grows  30-40  ft.  hign  with  a  girth  of  4-5  ft.  Bark  whitish  gref  , 
exfoliating  in  thin  flakes,  leaving  the  brown  inner  substance  exposed.  Sapvood 
large,  white ;  heartwood  brown,  flne-grained,  compact,  the  annual  rings  dis- 
tinctly marked  by  a  dark  narrow  line.  Used  for  fuel,  very  acceptable  on  high 
passes.  The.twiCT  are  resinous  and  aromatic  ;  they  are  placed  before  the  De^ 
m  temples,  and,  nke  the  wood,  are  burnt  as  incense  (dhup).  The  fruit  is  sweet, 
aromatic,  and  very  resinous.  In  Eamaon  it  is  added  to  spirits  distilled  from 
barley.  (In  North  Germany  the  berries  are  laigelv  collected  and  exnoited 
to  Hollana  for  the  manufacture  of  gin.)  They  are  sold  as  medicine  in  the  niais 
of  North  India  under  the  name  of  Abnul,  hmer,  administered  in  decocti<m  as  a 
stimulant,  diuretic,  and  emmenagogue. 


2.  J,  roeorya,  Ham. ;  DC.  Prodr.  xvi.  iL  i^\.— Weeping  Blue  Jtad- 
per,  Hook.  Him,  Joum.  ii.  28.    Yem.  Wefyar,  hettar,  diuch,  theUh  ^ 
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kUu^  phidu,  Pb. ;  Bettir^  hheddra,  hendhdra,  liddgur^,  thdu^  phidu, 
jhorcLj  guggcUf  bU^  uru,  agdni^  N.  W.P. ;  Fdma^  Tibet ;  Deschu^  SiU^iiiL 

A  giegarioiiB  shrub  or  moderate -sized  tree;  branchlets  decurved  or 
drooping.  Leaves  adpressed^  ^  is.  long,  in  whorls  of  3,  generally  approxi- 
mate and  imbricate,  distant  on  older  bianchlets,  lanceolate,  pungent^  back 
convex.  Catkins  and  berries  at  the  ends  of  short  lateral  lesuf- bearing 
branchlets.  Berries  oblong  or  ovoid-oblong,  pointed,  ^|  in.  long,  with 
the  tips  of  carpellary  scales  near  the  apex,  green  at  nrst,  olive  or  blue 
afterwards,  dark-brown  or  almost  blackish-pnrple,  smooth  shining  when 
ripe.  Seed  1,  oblong,  obtuse. — /.  squamaiaiB  a  procumbent  variety  with 
broader,  curved  leaves. 

South  side  of  Safedkoh  near  Pewar  Pass  8000-9000  ft.  Himalaya  7500  to 
12,000  ft.,  ascending  to  13,000,  and  on  the  Niti  Pass  to  15,000  ft.  In  Sikkim 
and  Bhutan  at  9000-12,000  ft  Occasionally  planted  near  temples,  e,g.j  at  Panwi 
in  Eunawar.  FL  chiefly  in  June,  July  ;  the  fruit  ripening  July  to  October  of 
the  second  year.  In  Sikkim  and  Bhutan  attains  30  ft.  with  a  pyramidal  crown, 
and  drooping  branchlets.  In  the  North-West  Himalaya  it  is  only  known  as 
a  grej^ous  shrub,  often  covering  laige  areas,  either  pure  or  mixed  with  J.  com- 
munu,  the  stems  decumbent,  at  times  6  in.  diam.,  very  long,  running  over  or 
under  the  surfEu^  of  the  ^und,  and  from  these  creeping  stems  rise  numerous 
diort  erect  branches,  which  make  it  very  difficult  to  traverse  such  thickets. 
Bark  smooth,  cinnamon-coloured,  generally  peeling  off  in  conspicuous  flakes 
which  curl  up.  Heartwood  reddish-brown,  fragrant,  useful  as  fuel  at  high  ele- 
vations. The  sprigs  are  used  in  the  distillation  of  spirits  ;  coarse  barley-flour 
is  made  into  baJls^  covered  with  the  sprigs  and  leaves,  wrapped  up  in  bknkets 
and  kept  warm  for  3-4  days  until  it  ferments,  when  it  is  used  in  the  distillation 
of  arrack  from  rice.  The  shrub  is  sacred,  and  the  resinous  twigs  are  used  for 
incense  {dhiQpf  gugafy 

3.  J.  Wallichlana,  Hf.  &  Th.  in  Herb.  ILew.— Black  Jumper  of  Sik- 
kim, Hook.  Him.  Joum.  ii.  55.    Yem.  Tchohpo^  Sikkim. 

In  the  north-west  a  large  gregarious  shrub,  in  Sikkim  a  large  tree,  with 
densely  massed  bushy  branchlets.  Leaves  dimorphous,  the  scale- like 
leaves  oblong,  back  almost  keeled,  obtuse,  in  4  rows,  so  as  to  make  the 
branchlets  4-sided,  apex  not  quite  adpressed,  those  on  the  lower  branch- 
lets  linear,  pungent,  and  somewhat  spreading.  Male  catkins  terminal. 
Berries  numerous,  erect,  on  lateral  leaf-bearing  branchlets  of  variable 
length,  ovoid,  acute,  ^  in.  long,  blue,  shining  when  ripe,  1-seeded. 

Himalaya  9000  to  15,000  ft.  from  the  Indus  to  Sikkim  Fl.  April,  May ;  fr. 
Aug.  Bark  brown,  smooth,  exfoliating  in  large  flakes.  This  is  the  large  tree 
Juniper  of  the  inner  ranges  of  Sikkim,  attaining  60  ft.,  with  spreading  branches. 
The  wood  of  the  Sikkim  tree  resembles  J,  excetia  in  structure. 

J,  Puudo-SabinOy  Fisch.  et  Meyer ;  Ledeb.  Fl.  Boss.  iii.  682,  a  shrub  of 
Siberia,  mountains  of  Davuria  and  Songaria,  is  identified  with  this  species  by 
Parlatore  in  DO.  Prodr.  xvL  482 ;  but  the  fruit,  which  is  l-seeded  like  that  of 
«/•  WcMichiaiuiy  is  described  as  recurved,  not  erect.  The  classification  of  the 
Junipers  of  Aria  seems  to  require  critical  revision. 
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4.  J.  excelsa,  M.  Bieb.— Tab.  LZVIIL— DC.  Prodi.  xvL  ii  484.— 
8yiL  (partly)  J,  ehinensis^  Liniu,  as  accepted  by  Parlatore  in  DC.  Piodr. 
487.  Himalayan  Pencil  Cedar.  ApurSy  uppurZy  Beluchistan ;  Chalai^ 
ehalei,  Jbelam;  Shvkpa^  shur^  shurgUf  lewar^  Chenab  and  Suilej ;  Shur- 
biUa,  ekwrguy  shukpaf  Tibet ;  Dhvp^  padmak,  turgi^  N.W.P. ;  Dhupi^ 
dhupri  chandan^  shuhpa^  NepaL 

A  small  or  middle-sized  tree,  stunted  at  high  elevations,  witb  slender, 
terete,  nearly  disticbons  branchlets.  Foliage  ligbt  green,  not  unlike  in 
colour  tbat  of  Pinus  exceUcu  Leaves  of  two  kinds  (dimorpbous),  on  the 
upper  and  outer  brancbes  scale-like,  closely  adpressed,  imbricate,  ovate, 
acute  or  pungent,  back  convex  witb  a  resinous  gland;  on  tbe  lower 
brancbes,  subulate,  pungent^  \  in.  long.  Male,  catkins  terminaL  Berries 
very  resinous,  ^  in.  dicun.,  subglobose,  black  wben  ripe,  at  tbe  ends  of 
lateral  leaf-beanng  brancblets  of  variable  lengtb,  \-\  in.  long,  seeds  2-5. 

Afj^anistan  and  North  Beluchistan.    Arid  tract  of  the  North-West  Himalaya 
and  W  est  Tibet,  generally  gre^urious  on  rocky  slopes.    At  the  head  of  the  Enn- 
bar  river  (the  westernmost  feeder  of  the  Jhelam),  in  Kaghan,  at  ti^e  bead  of  tbe 
Sind  river  in  Kashmir,  on  the  upper  Chenab,  Bias  and  Sntlei  (above  theTidong 
valley  and  the  Weran^  Pass),  on  the  upper  Indus  and  its  tributaries,  and  at  the 
bead-waters  of  several  feeders  of  the  Ganges.    Said  to  be  plentiful  in  inner 
Nepal,  but  not  found  farther  east.    The  range  of  elevation  is  from  5000  ft. 
(Rondu  on  the  Indus)  to  14,000  ft  in  Ladak.    It  grows  at  the  Saharanpnr 
garden,  and  is  hardy  in  England.     Beyond  India  it  is  difficult  to  define  the 
mnits  of  this  tree^^  there  are  several  species  closely  allied  to  it  which  will  he 
noticed  below.    The  Indian  tree  seems  to  be  identical  with  that  found  in  the 
Crimea,  on  the  Caucasus,  and  the  Ural  moimtains.    In  the  N.W.  Himalaya  it 
flowers  in  summer,  and  the  berries  ripen  in  September  of  the  second  year.   The 
tree  does  not  generally  attain  a  height  exceeding  50  ft.,  the  trunk  is  dlioit,  bat 
of  great  girth,  10  ft.  and  6-7  ft.  at  higher  elevations  (11,000  ft)  being  not  mi- 
conmion,  and  several  over  20  ft.  ^iith  being  known.    The  tnmk  is  genenJly 
crooked  and  gnarled,  and  divides  mto  many  large,  diffusely  spreading  twisted 
boughs,  which  rapidly  diminish  in  girth,  and  ^ow  to  no  great  beigbt    An  ex- 
treme specimen  is  in  Lahoul,  33^  ft.  girui,  divided  into  contorted  branches  not 
over  30  ft.  high.    The  crown  has  often  an  irregular  and  grotesque  shape.    The 
branchlets  are  slender,  glaucescent,  erect  or  spreading,  shorter  and  less  pendu- 
lous than  those  of  Cupressus  tonUasa,  but  very  like  it  in  hand  specimens.   Baik 
of  branchlets  reddish- orown,  shining,  with  a  cinereous  sLLvery  pellicle  peelimrafil 
The  bark  of  the  trunk  is  reddish-brown  or  giey,  smooth  between  longito£nal 
cracks,  exfoliating  in  long  fibrous  strips.  Inner  substance  compact,  fibrous.  The 
rate  of  growth  is  slow,  three  sections  recorded  by  Stewart  gave  24,  40,  and  44 
rings  per  inch  of  radius  respectively.    The  sapwood  is  large,  ligbt-coloured, 
the  heartwood  li^ht  or  dark  red,  even-  and  close-grained,  with  a  scent  similar  to 
that  of  the  pencil  cedar,  but  less  powerful ;  it  is  mudi  harder  than  the  American 
pencil  cedar.    Like  the  wood  or  most  Junipers,  the  annual  rings  in  tiie  wood  of 
y.  exceUa  are  distinctl  v  marked  by  a  dark  narrow  line.    The  meduUarv  nvB 
axe  often  darker  than  the  rest  of  the  wood.    Weight  25-37  lb.  per  cub.  ft.    in 
Quetta  and  Kelat  it  is  much  used  for  rafters  and  building.    In  the  bare  and 
arid  tracts,  where  it  is  chiefly  found,  it  is  used  for  many  purposes.    Supports 
of  water-channels  are  made  of  it,  and  the  heartwood  is  said  to  be  almost  im- 
perishable in  moist  earth.    In  Lahoul  it  is  used,  alternating  witii  stones,  for  the 
walls  of  houses,  as  well  as  for  beams.    In  Kunawar  some  of  the  temples  are 
bmlt  of  it ;  it  is  made  into  drinking-cups  and  walking-sticks. 
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At  Leh  it  is  laigelr  used  as  fuel  ^the  driftwood  that  coimes  down  the  Zanskar 
riv^ ;  it  bums  quickly  with  a  peculiar  smelL  Charcoal  is  made  of  it  in  places* 
In  Exinawar  it  is  burnt  for  incense,  and  is  exported  for  that  purpose.  The  fruit 
is  yery  turpentiny  and  not  eatable ;  under  the  name  of  Ahuher,  it  is  medicinal 
in  Sindh,  and  is  said  to  be  used  as  incense. 

The'  species  closely  allied  to  this  are  :  I,  J,  chinensis,  linn.,  China  and 
Japan,  very  similar  to  J.  exceha.  2.  J,  fcetiditsima^  WOld. ;  DC.  Prodr.  xvi  ii 
485  (united  with  J,  exceUa  by  Grisebach  Y^.  der  Erde,  L  572).  Forms  forests 
with  other  conifers  on  the  mountains  of  Greece,  Macedonia,  Asia  Minor,  Ar- 
menia, Syria,  and  is  also  found  on  the  Caucasus ;  1-2  seeds,  according  to  Parla* 
tore.  3.  J.  procer<iy  Hochstetter,  on  the  mountains  of  Abyssinia  and  Arabia 
Felix ;  2-3  seeds.  4.  J.  tkurtferdy  Idnn. ;  Portugal,  Spain,  and  Algeria,  above 
3000  It.  elevation  ;  2-3  seeds.  All  these  are  trees,  sometimes  attaining  a  con- 
siderable size ;  and  in  addition  to  them  Grisebach  distin^ishes  5.  J,  cegcea, 
from  the  Greek  Archipelago,  with  sessile  fruit.  6.  J,  Siwrna^  Linn.,  is  gene- 
rally a  shrub,  rarely  a  small  tree ;  seeds  generally  1-2,  rarely  3-4,  Parlatore ; 
fimit  smaller  than  that  of  the  preceding  species,  except  J.  procera^  which  also 
has  small  berries.  The  diwtingniflhing  characters  between  these  species  are  some* 
what  uncertain. 

Juniperus  virgmianoiy  linn.,  the  American  Pencil  Gtdar^  near  the  coast  of 
the  Atlantic  from  Maine  to  Florida,  with  coznpact  scented  red  heartwood,  and 
J,  hermud/ianaj  lann.,  of  the  Bermudas,  the  West  Indies,  and  Florida,  mainly 
yield  the  wood  of  which  pencils  are  made. 

Juniperus  drupaceOf  LabilL ;  DC.  Prodr.  476 — Syn.  ArcetUhos  drupaeea,  An- 
toine  &  Eotschy — ^is  a  dioicons  shrub  or  small  tree,  with  large  subslooose  fleshy 
and  eatable  fruit  1  in.  diam.,  consisting  of  9  scales,  the  tops  of  which  are  pro- 
minent in  3  whorls,  6  near  the  apex  and  3  at  the  base  of  the  fruit.  Leaves  in 
whorls  of  three,  lanceolate,  rigid,  pungent,  i  in.  long,  1-1^  lines  broad.  Moun- 
tains of  Asia  AOnor,  on  Lebanon  and  Antilebanon,  rare  on  the  higher  mountains 
of  Greece.  Attempts  might  be  made  to  cultivate  this  useful  tree  in  tiie  drier 
parts  of  the  Panjab  Himalaya.    Hardy  in  England. 

7.  TAXUS,  Toume£ 

Slow-growing  and  long-lived  evergreen  trees  or  shrubs,  with  tough  red 
heartwooid.  Leaves  linear,  distichoas.  Flowers  sessile  in  the  a^Kils  of 
leaves,  usually  dioicons.  Male  catkins  subglobose,  stipitate,  supported 
at  the  base  by  empty  bracts,  the  axis  bearing  at  its  end  numerous  peltate 
scales,  each  on  its  lower  edge  with  3-6  anther-cells,  dehiscing  longitudin- 
ally. Female  flowers  resembling  leaf-buds,  consisting  of  a  few  imbricate 
scales,  enclosing  an  erect  ovale,  surrounded  at  the  base  by  a  disc  which 
is  membranous  in  flower,  but  enlarges  into  a  red  fleshy  cup,  surrounding 
the  seed.    Testa  bony,  embryo  with  6-7  cotyledons. 

1.  T.  baccata,  Linn. ;  DC.  Prodr.  xvL  il  500 ;  Hook.  Stui  Fl.  349 ; 
Keichenb.  la  FL  Germ.  t.  538.— Syn.  T.  nuci/era,  WalL  Tent.  FL  Kep. 
t.  44  j  T.  WaUiehianOy  Zucc.  Yew.  Mbe^  Geixn. ;  If,  Fr. ;  Tasso,  It 
Vem.  Sardp^  badar,  Afg. ;  Birmi,  barma,  iungy  ihuntij  mngal,  pUeiul^ 
chogUj  Kaslunir,  Chajnba ;  Rakhaly  Bias ;  Barmif  Shall ;  ThunUy  Hattu ; 
Yamdal,  Kunawar;  Thuner,  geliy  gallu,  lust,  N.W.P. ;  Nhare,  Tibet; 
Tingschi,  Sikkim. 

A  large  tree  with  dense,  dark-green  foliage.  Leaves  linear,  1  line 
broad  and  1^  in.  long,  apex  sharp,  base  narrowed  into  a  short  petiole, 


640  LXXyi«  CONIFERS  [Taxus. 

decnrrent  along  the  branch  with  two  raiaed  lines.  Male  flowers  yellow. 
Frait  a  red  ovoid  berry,  somewhat  more  than  1  in.  long,  open  at  the 
mouth,  so  that  the  top  of  the  dark  olive-green  seed  appears. 

EafiriBtan,  south  side  of  the  Safedkoh.  Himalaya  from  the  Indus  to  Bhutan, 
abundant  in  places^ut  very  locaL  Not  uncommon  in  Hazaia,  common  in  the 
dense  forests  of  A,  Webbianaj  A,  SnUthiana,  Acer,  Pavtaf  Jualans,  on  the  upper 
part  of  the  northern  slopes  of  the  rai^e  stretching  from  the  Shali  to  Narkanda, 
alao  on  the  sides  of  Hattu,  both  north  and  south,  in  the  Balsan  forests  east  of 
the  Gin,  opposite  to  Imbri,  and  in  many  other  places  between  Sutlej  and  Gances. 
In  Kunawar  it  is  found,  here  and  there,  above  9000  ft. — e.  <^.,  above  the  Nachar 
forest,  and  in  the  Baspa  valley.  In  Garhwal  and  Eamaon  it  is  generally  found 
between  6000  and  8500  fL,  ascending  to  11,200  ft  at  Kedamath.  It  grows  in 
Sikkun,  on  the  outer  ranges  at  9500  to  10,000  ft,  in  the  inner  ranges  descending 
to  7000  ft  in  Bhutan  and  on  the  Easia  hills  (at  5000  ft.),  and  has  been  fomid 
in  upper  Burma.  As  defined  by  Parlatore,  this  species  extends  throughout 
Europe,  North  Africa,  and  is  found  on  the  mountains  of  Asia  Minor,  Armenia, 
and  on  the  Caucasus ;  he  enumerates  5  species  besides,  two  from  Japan  and 
tlu:ee  from  North  America,  which  Hooker  regards  as  all  forms  of  the  same  spedea 
In  Central  and  North  Europe  the  Yew  is  indigenous  both  in  the  nlains  and 
on  the  mountains,  but  in  the  Mediterranean  re^on  it  is  only  founa  at  a  con- 
siderable elevation.  In  some  re^ons  of  the  Himalaya  its  lower  limit  is  not 
exactly  known  ;  it  does  not  extend  into  the  inner  arid  zone.  It  is  certain  that 
the  Yew  was  more  common  formerly  in  many  forests  of  Central  Europe  than 
it  is  at  present ;  the  young  plant  requires  shelter,  and,  like  the  Holly,  thrives 
in  deep  shade.  Any  system  of  forest  management,  therefore,  which  retjuxres 
entile  or  partial  clearances,  impedes  its  growth  and  prevents  reproduction  bv 
self-flown  seedlings.  In  the  Himalaya  the  Yew  clothes  itself  with  youi^  bnl- 
liant  green  shoots  in  April  and  May,  and  the  flowers  open  between  March  and 
May.  In  Europe  it  flowers,  accortung  to  latitude  and  elevation,  between  March 
and  May,  and  the  young  shoots  generally  appear  a  week  after  flowering  (Will- 
komm,  ForstL  Fl.  223).  The  fruit  ripens  (m  India  and  Europe)  from  Sept.  to 
Nov.  of  the  year  of  flowering. 

In  the  Himalaya  the  Yew  attains  a  considerable  size ;  Madden  records  a  tree 
at  Ckngutri  100  ft.  high  and  15  ft.  girth.  In  the  Panjab  Himalaya  the  com- 
mon size  is  5-6  ft  girm  ;  in  Hazara  8-9  ft.  is  not  uncommon.  In  Europe  the 
larsest  and  oldest  Yew-trees  are  recorded  in  Britain  ;  specimens  10  ft  diam. 
and  30  ft  girth  are  not  rare  in  England  and  Scotland,  and  some  are  on  reoord 
with  a  diam.  of  15-20  ft  The  groii^  of  the  tree  is  slow ;'  and  there  is  no  doubt, 
from  an  examination  of  the  annual  rings  and  from  historical  records,  that  some 
of  the  Yew-trees  now  in  existence  in  England  are  considerably  more  than  1000 
years  olcL  The  bark  is  thin,  brownish-grey,  hard  and  smooth,  cleft  longitod- 
mdLly  and  peeling  off ;  inner  substance  fibrous.  The  growth  is  verv  slow,  20- 
32  rm£;s  per  in.  of  radius  are  recorded  from  the  Himalaya,  and  tnis  accords 
with  the  experience  of  the  growth  of  the  tree  in  Europe.  Sapwood  whitiiih, 
the  beartwood  is  reddish-brown,  compact,  hard  and  heavv,  46-59  lb.  per  cub. 
ft  It  is  strong  and  elastic,  and  takes  a  beautiful  polisL  In  Europe  it  is 
used  for  all  kinds  of  turnery,  for  carving,  and  other  purposes  which  reonire 
a  firm  and  elastic  wood.  Whip-handles  are  made  of  the  oranches,  and  from 
time  immemorial  it  has  been  the  principal  wood  used  for  bows.  The  Indian 
wood,  as  far  as  known,  has  the  same  qualities  as  that  of  the  European  tree ; 
bows,  carrying-poles,  and  native  furniture  are  made  of  it,  but  it  might  be  more 
extensively  uj^.  The  tree  is  held  in  great  veneration  in  some  parts  of  the 
N.  W.  Himalaya,  it  sometimes  is  called  Deoddar  (God's  tree) ;  the  wood  is  bmnt 
for  incense,  branches  are  carried  in  religious  processions  in  Eamaon,  and  in 


Taxus.]  LXXVI.  OOKITERiB.  541 

Nepal  the  houses  are  decorated  with  the  green  twigs  at  religious  festivals.  The 
hark  (sangy  $angha)  is  exported  to  Ladak  horn  Ktmawar,  to  be  mixed  with  tea, 
and  to  be  used  as  a  red  dye.  In  Eonawar  a  decoction  of  it  is  administered  for 
rhenmatism.  The  branches  are  used  to  support  earth  roofs.  The  leaves  (birmi) 
are  exported  to  the  plains  of  the  Panjab,  and  used  medicinally  as  a  stomachic ; 
in  Europe  they  are  considered  poisonous,  but  not  everywhere  nor  under  all 
circumstances.  Goats,  rabbits,  and  sheep  eat  them  freely  (Selbv,  Brit.  Forest 
Trees,  374).  The  berries  are  sweet  and  harmless,  and  are  eaten  by  the  natives 
of  the  N.W.  Himalaya. 

Podoearptts  neriifolia,  Don ;  DC.  Prodr.  xvL  iL  614,  is  a  laxse  evergreen 
tree  with  somewhat  whorled  branches  and  alternate,  coriaceous,  linear-lanceo- 
late leaves  with  a  prominent  midrib,  4-5  in.  long ;  niale  catkins  axillary,  cylin- 
dricy  antheriferous  scales  with  2  anther-cells ;  fruit  axillary,  fleshy,  l-seeded, 
ovoid,  on  a  fleshy  receptacle. 

Nepal,  Sikkim,  Elasia,  ascending  to  3000  ft.  A  remarkable  tree  in  Burma, 
nearly  allied  to  it,  which  3.  Eurs,  however,  refers  to  P.  brcu:teaUiy  Blume^  of  the 
Indian  Archipelaffo,  grows  in  the  evergreen  forests  of  the  Bithoko  ranee,  be- 
tween the  Yunialeen  and  Salween  rivers,  above  2000  ft,  where  I  founa  it  in 
March  1859,  also  on  the  coast-range  of  the  Tenasserim  provinces.  It  is  called 
Tkit  min,  the  Prince  of  trees^  in  Burma.  The  wood  is  close-grained  and  highly 
prized  in  Burma. 

■ 

Order  LXXVIL  PAULS. 

Stem  solid,  either  an  ondeigroand  perennial  rhizome,  producing  flower- 
atalks  and  tufta  of  leaves,  or  more  commonly  above  ground,  erect,  scandent 
or  snpported  by  other  trees  and  bushes.  The  stem  above  ground  is,  with 
few  ezceptionB,  simple  and  without  leaf-bearing  aide  branches.  The  yas- 
cnlar  bundles  do  not  unite  into  concentric  masses  of  wood  and  bark, 
separated  by  a  continuous  cambium  layer,  but  are  distinct,  scattered  in  the 
cellolar  tissue  of  the  trunk.  They  consist  of  vessels,  varying  in  size,  which 
on  a  horizontal  section  appear  as  pores ;  secondly,  of  elongated  or  poly- 
gonous  cells,  generally  forming  a  mass  of  softer  tissue,  immediately  sui^ 
rounding  the  vessels ;  and,  thirdly,  of  a  mass  of  long  thick-walled  bast- 
cells  or  fibres,  of  which  the  hard  homy  portion  of  the  bundle  is  composed 
Near  the  circumference  the  bundles  are  generally  more  numerous,  smaller 
and  harder,  owing  to  the  predominance  in  them  of  the  bast-cells  or  fibres, 
while  near  the  centre  they  are  sparse,  containing  a  relatively  larger  pro- 
portion of  cells  and  vessels.  The  result  is,  that  the  centre  of  a  Pahn  stem 
18  generally  the  softest  part,  not  rarely  becoming  hollow  by  the  decay  of 
the  cellular  tissue.  The  vascular  bundles  can  be  traced  from  the  interior 
of  the  stem  to  the  base  of  the  leaf,  which  is  generally  broad,  and  in  most 
cases  cylindric  and  sheathing.  The  youngest  leaf  in  the  terminal  bud  is  at 
the  top  in  the  centre ;  as  Ihe  bud  expands  it  enlarges,  and  at  last  encloses 
the  circumference  of  the  stem,  hence  the  vascular  bundles  descending  from 
it  bend  inward  towards  the  centre.  Lower  down  these  same  bundles 
gradually  bend  outwa^  toward  the  circumference,  where  they  can  be 
traced  for  a  considerable  length  in  a  vertical  direction  under  the  surface. 
This  explains  a  remarkable  feature  in  the  structure  of  the  Palm  stem, 
which  shows  itself  most  distinctly  in  a  vertical  section  made  parallel  to 
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the  radius,  but  mAj  also  be  observed  in  a  honsontal  section.  In  vettical 
sections  a  portion  of  the  vascnlar  bundles  will  be  found  to  run  straight 
downward,  but  they  are  crossed  by  other  bundles  at  oblique  angles.  The 
latter  are  those  portions  which  bend  outward  towards  the  haae  of  the  leaf  or 
the  lower  part  of  the  stem.  In  transverse  sections  some  bundles  may  gene- 
rally be  noticed,  cut  through  in  a  slanting,  not  horizontal  direction ;  these 
were  cut  across  in  their  outward  course  towards  the  circumference  of  the 
tree.  Again,  the  structure  of  each  bundle  is  different  in  its  upper  and  lower 
part :  in  its  upper  part  it  contains  all  three  classes  of  elementary  organs 
enumerated  above,  vessels,  fibres,  and  cells;  whereas  the  lower  part  is  almost 
entirely  composed  of  fibres.  This  will  explain  the  different  composition 
of  the  vascular  bundles  near  the  centre,  and  the  circumference  of  the  stem. 
The  stem  of  many  Palms  has  a  distinct  rind  composed  of  thick-walled  ceUa, 
and  inside  of  it  the  outer  vascular  bundles  (consisting  mainly  of  thick- 
walled  fibres)  are  sometimes  nearly  confluent^  but  never  entirely  so.  But 
though  the  outer  stratum  ia  harder,  there  is  no  distinct*  bark  that  can  be 
stripped  off,  and  no  continuous  confluent  cambium  layer  as  in  Dicotyledons 
and  Conifers.  Nor  are  there  any  annual  rings  in  the  wood  of  Palms. 
After  the  stem  has  once  attained  a  certain  size,  it  does  not  materially 
increase  in  thickness,  though  it  sometimes  swells  out  in  an  irregular 
manner. 

As  regards  the  surface,  one  group  of  Palms  has  smooth  and  shining 
stems,  annulate  with  raised  rings,  ^hich  are  not  quite  horizontal,  but 
slighUy  and  alternately  inclined  to  opposite  side&  These  rings  are  the 
scars  of  fallen  leaves,  and  according  to  the  length  of  the  joint  or  intemode, 
they  are  at  greater  or  less  distances  from,  each  other.  The  BaHaru  (Gala' 
rnus)  and  the  Betd  Palm  (Areca)  are  instances  of  this  group.  In  another 
group  (Cf^iamcsrops,  BorasauSy  Cocoa,  PTujenix)  the  sur&ce  of  the  stem  is 
rough  with  the  persistent  base  of  the  petioles,  and  in  this  group  the  inter- 
nodes  are  always  short,  and  the  leaves  and  scars  of  petioles  are  aiianged 
around  the  stem  in  a  series  of  close  spirals.  It  will  be  readily  nnderstood 
that  in  the  Palms  of  the  second  class  tiie  leaves  always  stand  dose  together, 
forming  a  dense  tuft  at  the  end  of  the  stem,  while  in  those  of  the  first 
group  the  leaves  stand  at  some  distance,  often  covering  a  considerable 
length  of  the  stem  (Ckdamue). 

The  leaves  of  seedlings  are  always  undivided ;  those  which  are  formed 
at  a  later  period  are  generally  either  pinnately  or  palmately  divided,  the 
pinnae  or  segments  being  linear  or  lanceolate,  mostly  folded  longitudinal]/ 
with  numerous  and  parallel  nerves.  The  segments  of  palmatifid  leaves  are 
frequently  bifid,  those  of  pinnately  divided  leaves  are  either  entire  or 
irregularly  lobed  (Wdllichiay  OaryatOy  and  allied  genera),  and  in  that  caw 
the  edge  or  outline  of  the  leaf  runs  partly  with  the  nerves,  partly  across 
at  an  oblique  angle,  a  portion  of  the  outline  appearing  dentate  by  the  pro- 
jecting ends  of  Uie  nerves.  The  petiole  is  always  broad-based,  and  gene- 
rally amplezicaul  or  sheathing. 

The  inflorescence  is  terminal  in  some  Palms  {Ooryphay  Meiroocylon)^  bnt 
lateral  in  most  cases,  either  in  the  axils  of  existing  or  fallen  leaves.  It  is 
generally  a  panicle  enclosed  in  bud  by  large  sheathing  bracts  (spathes), 
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the  common  peduncle  (spadix)  being  often  blanching,  thick,  and  some* 
timea  woody.  The  flowers  are  larelj  bisexual,  generally  dioicoua,  monpi- 
cous,  or  polygamous.  Calyx  and  corolla,  as  a  rule,  consist  of  3  segments 
or  leaves  each,  those  of  the  fertile  flowers  are  commonly  persistent  in  fruit. 
Stamens  6,  rarely  3,  9,  or  numerous ;  anthers  2-celled,  opening  longitudi- 
nally. Ovary  3-celled,  one  ovule  in  each  cell;  sometimes  3  distinct 
1-cdled  carpels.  Seed  albuminous;  albumen  cartilaginous,  homy,  or  oily. 
Embryo  small,  cylindric,  when  germinating  the  upper  end  remains  en- 
closed in  the  seed,  enlarging  considerably  at  the  expense  of  the  albumen, 
while  the  lower  part  lengthens  out,  throwing  out  lateral  rootlets,  and  at 
a  greater  or  less  distance  from  the  seed,  the  plumula  emerges  from  the 
sHt^  bearing  one  or  two  truncate  sheaths,  which  surround  the  undivided 
leaves  of  the  seedling. — Soyle  ILL  394  ;  Martins,  Historia  Naturalis  Pal- 
marum,  folio,  voL  i-iii,  1823-1860.  Griffith,  The  Pahns  of  British 
India  in  the  Calcutta  Journal  of  Natural  History,  vol.  v.,  1845,  and 
(with  plates  and  additions)  in  folio  in  the  Posthumous  Papers  :  Calcutta, 
1850. 

This  Family,  which  comprises  upwards  of  680  species,  is  commonly 
divided  into  the  following  six  Tribes  : — 

BorcuainecB. — Leaves  fan-shaped ;  flowers  unisexual,  commonly  dioicous ; 
male  flowers  in  the  axils  of  whorled  closely  imbricate  bracts,  in  thick 
cylindric  spikes ;  albumen  homy  or  cartilaglaous — Borasstis,  Hy- 
phcme^  Lodoicea. 

Coryphinece, — ^Leaves  fiEin-shaped,  base  of  petiole  broad-based  or  sheath- 
ing, sheath  fibrous ;  flowers  bisexual  or  polygamous,  in  compound 
panicles ;  carpels  3,  distinct  or  cohering ;  albumen  homy — Chamos" 
rop8y  Corypha. 

PhoenicinecB. — Leaves  pinnate,  leaflets  entire,  petiole  on  a  short  reticulate 
.fibrous  sheath ;  flowers  dioicous,  in  long  spikes  at  the  end  of  a  com- 
pressed, often  woody  peduncle ;  carpeJs  3 ;  fruit  fleshy,  l-seeded, 
enclosing  a  hard  seed  with  bony  albumen — Phoenix. 

Arednece, — ^Leaves  pinnate,  leaflets  entire  or  jagged ;  petioles  sheathing  ; 
flowers  monoicous,  inflorescence  of  long  drooping  spikes  at  the  end 
of  a  thick,  almost  fleshy  peduncle  ;  seeds  hard  with  homy  albumen 
— WaUichia,  Caryota,  Areca^  Ceroxylon,  Arenga. 

CocoinecB. — ^Leaves  pinnate,  leaflets  entire,  petioles  amplexicaul,  with  a 
fibrous  base ;  flowers  monoicous,  inflorescence  of  long  drooping  spikes 
at  the  end  of  a  thick  sometimes  branched  peduncle ;  albumen  oily 
or  cartilaginous — Cocos,  Elceis. 

Lepidocaryinece, — Leaves  pinnate,  leaflets  entire,  petioles  on  long  sheaths, 
petioles  and  sheaths  with  prickles,  scattered  or  in  oblique  lines  or 
rings ;  flowers  monoicous  or  dioicous,  in  compound  panicles,  with 
sheathing  bracts  at  the  ramifications,  common  peduncle,  petiole  or 
sheath  often  terminating  in  long  thorny  whip-like  thongs;  ovary 
3-celled ;  fruit  covered  with  closely  adpressed,  imbricate,  recurved 
scales ;  albumen  horny — Calamus,  Metroxylon^  Sagtia. 
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LeaveB  fim-alupecL 
Flowers  dioicoua,  in  paniciilate  spikes;  male  spikes  tluck, 
cylindrical,  flowers  fiisdcuUte  in  the  azUs  of  broad 
whorled  imbricate  connate  bracts,  ovary  3-ceIled  1.  Borabsitb. 

Flowers  polygamons,  in  compound  panicles  witiiont  bracts ; 

carpels  8,  distinct 8.  Chajibbops. 

Leaves  pinnate  or  pinnatifid. 
Pinn»  cnt  and  jagged,  often  cnneate         .        .        •        •  8.  Waluchll 

Pinn»  linear  or  lanceolate,  entire. 
Leaves  terminal. 
Flowers  dioicons ;  frnit  fleshy,  enclosing  a  hard  seed 

with  bony  albumen 4.  Phoekix. 

Flowers  monoicous ;  pericarp  fibrous,  endocarp  hard, 

bony,  albumen  ouy 5.  Cooob. 

Leaves  distant^  lateral,  on  lone  thorny  sheaths  ;  flowers 

in  long  panicles  with  sheauiing  bracts     ...  6.  Calamtb. 

1.  BOBASSnS,  LiniL 

Stem  tall  cylindric,  with  a  laige  terminal  crown  of  fan-shaped  leavea. 
Petiole  semiteiete,  broad-based,  edges  serrate,  with  hard  homy  spinesoent 
serratnres.  Flowers  dioicons,  spadix  with  few  simple  branches,  lower 
port  covered  with  numerous  large  sheathing  coriaceous  and  fibrous  imbri- 
cate bracts.  Male  inflorescence  composed  of  thick  cylindric  spikes,  in 
pairs  or  in  threes  at  the  ends  of  the  branches  of  the  spadix.  Ans  thick, 
cylindric,  coyered  with  numerous  broad  whorled  closely  set  and  imbricate 
bracts,  connate  at  the  edges,  each  bearing  in  its  axil  a  fascicle  of  10-12 
flowers  and  numerous  membranous  bracts,  the  flowers  concealed  in  bad, 
but  becoming  exserted  on  expansion  by  the  lengthening  out  of  the  car- 
oUa  tube.  Calyx  campanulate,  trifid  to  the  middle ;  segments  nsirow- 
oblong  or  linear.  Corolla  a  slender  solid  tube,  which,  lengthening  oat» 
rises  above  the  bract^  and  expands  into  a  3-partite  limb,  with  oval  con- 
cave  segments.  Stamens  6,  inserted  on  the  solid  corolla  tube  ;  filamento 
short ;  anthers  sagittate ;  no  rudiment  of  ovary.  Female  spikes  pani- 
culate, with  numerous  annular  sheathing  bracts,  each  flower  consisting 
of  8-12  unequal,  closely  imbricate,  rounded  coriaceous  concave  leaves 
(bracts  sepals  and  petals),  all  similar  in  shape  and  texture.  Ovary  3-ceIled, 
surrounded  by  6-9  small  sterile  stamens ;  stigma  sessile.  Fruit  enclosed 
by  the  enlaiged  and  partly  fleshy  closely  imbricate  perianth  and  bnets, 
3-seeded.    Albumen  homy. 

1.  B.  flabeUiformls,  Linn. ;  Eoxb.  Cor.  PL  t.  71,  72 ;  FL  Ind  790. 
Ths  Palmyra  Tree. — Sans.  Trinardja  (king  of  grasses).  Yem.  Tdl, 
takif  tdr^  Hind. ;  Poiu  tddi^  the  male,  petdi  tdii  chettUy  the  female  tree^ 
Telugu ;  Htanhen^  Burm. 

Toung  stems  covered  all  their  length  with  the  dry  leaves  or  lower  part 
of  petioles,  old  stems  marked  with  the  hard  black  long  and  narrow  scais 
of  the  fallen  petioles.  Base  of  stem  surrounded  by  a  dense  mass  of  n1une^ 
ous  long  cyfindrical  rootlets,  consisting  of  a  tough  central  vascular  axis 
surrounded  by  a  mass  of  fibres  and  a  layer  of  thin  brittle  bark.    Segments 
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of  leaves  60-80,  parchmenlrlike,  smooth,  shining,  folded  along  the  midrib^ 
lineai^lanceolate,  connate  to  half  their  length,  entire,  at  last  bifid,  18-30 
in.  long,  diameter  of  the  leaf  3-5  ft. ;  petiole  2-4  ft.  long.  Male  spikes 
drooping,  flowers  delicate,  pink  and  yeUow,  one  flower  only  opening  at 
a  time  in  each  bract.  Fruit  subglobose,  depressed,  5-7  in«  diam.,  smooth, 
shining,  dark  brown  shaded  with  yellow,  rind  coriaceous,  enclosing  a 
yellow  pulp  mixed  with  tough  straw-coloured  fibres,  which  surround 
the  seeds.  Seeds  2-4,  genenJly  3,  broad,  heart^haped ;  albumen  white, 
cartilagiDous. 

Cultivated  in  the  Indian  Archipel^,  the  trans-Qangetic  peninsula,  Ceylon, 
South  and  Central  India,  Bengal,  and  Lower  Sindh.  In  Nortn-WeBt  India  as  far 
north  as  Alligarh  and  Shahjehanpur.  Isolated  trees  in  gardens  in  Bohilkhand 
and  the  Upper  Gan^  Doab  as  far  as  Saharanpur.  Also  on  both  sides  of  the 
Persian  Gul^  attaimug  there  about  the  same  latitude  as  in  North-West  India — 
30^  N.L.  fl.  March  ;  the  fruit  ripens  in  April  or  May.  Generally  40*60  ft. 
high,  but  attains  100  ft  in  Burma  (in  the  splendid  ralmyia  groves  of  the 
Prome  district),  and  perhaps  elsewhere.  Forked  and  branching  stems  are  occa- 
sionally found.  Diam.  of  a  fcdl-grown  tree  above  the  generally  thick  base, 
about  18-24  inches.  The  heart  of  the  tree  is  soft,  but  the  outer  wood  is  hard, 
heavy,  and  durable,  consisting  of  numerous  thick  black  vascular  bundles. 
Weight,  65  lb. ;  value  of  P.  944,  Skinner.  The  stems  are  hollowed  out  and  em- 
ployed as  water-pipes ;  cut  half  through  lengthwise  they  serve  as  gutters  and  open 
channels.  The  outer  wood  is  used  for  posts,  rafters,  and  bunding  generally, 
also  for  furniture.  The  leaves  are,  like  those  of  Coryphoj  imiversally  employed 
for  writing  upon  (with  a  pointed  iron  style);  documents  written  on  Palm-leaves 
last  several  centuries ;  the  leaves  are  also  used  as  thatch  and  for  mats  and  basket- 
work.  The  pulp  of  the  fruit  is  eaten,  raw  or  roasted,  and  a  preserve  is  made 
of  it  in  Ceylom  The  unripe  seeds,  and  particularly  the  young  plants  2-3  months 
old,  are  an  important  article  of  food.  But  the  most  valuable  produce  of  the 
tree  is  the  sweet  sap  which  runs  from  the  peduncles  cut  before  flowering,  and 
collected  in  Bamboo  tubes  or  in  earthen  pots  tied  to  the  cut.  peduncle.  Nearly 
ail  the  sugar  made  in  Burma,  and  a  large  proportion  of  the  sugar  made  in  South 
India  and  the  Konkan,  is  the  produce  (h  this  Palm.  The  sap  is  also  fermented 
into  toddy  and  distilled. 

To  the  same  genus  belongs  the  Ddd)  Palm,  Borassus  jEthicpumy  Mart,  a 
common  tree  in  a  large  tract  of  tromcal  AMca  south  of  the  Sahiura,  from  Tim- 
buktu to  the  Nile,  and  from  Lake  Tchad  to  (he  Nyassa  Lake.  The  fruit,  but 
still  more  the  young  seedlings,  which  are  raised  on  a  larse  scale  for  that  purpose, 
are  important  as  an  article  of  food.  Two  other  remarkable  Palms  are  classed 
under  the  tribe  of  Boramnece :  1.  Lodoicea  Sechellarum,  Labill. ;  Bot.  Mag.  t. 
2734-38,  the  Coco  de  Mer,  Double  CocoorNut.  A  tall  Pahn  with  distinctiy 
annulated  stem,  crowned  with  a  tuft  of  12-20  ^[igantic  leaves,  folded  up 
when  young  like  a  shut  fan,  expanding  afterwards  mto  a  broadly  ovate  blade, 
numerous  &teral  ribs  diveiging  from  a  prominent  midrib  at  acute  angles, 
the  edges  more  or  less  deepfy  cut ;  petiole  as  long  as  leaf.  The  flowers  are 
dioicous,  and  similar  to  those  of  Borcusus ;  the  male  flowers,  however,  have 
15-20  monadelphous  stamens.  The  fruit  takes  several  years  to  come  to 
maturity.  It  attains  a  gigantic  size ;  the  weight  of  the  ri^  fruit  is  often 
40-60  lb.,  and  consists  of  a  thick  flbrous  rind,  enclosing  1,  sometunes  2  or  3,  hard 
nuts,  which  are  2-lobed,  sometimes  6-lobed.  When  ripe  the  albumen  of  the 
seed  is  homy,  but  when  unripe  the  inside  of  the  fruit  is  soft  and  eatable.  The 
imripe  fruit  is  eaten,  and  the  hard  black  shell  of  the  nut  is  carved  into  oma- 

2  M 
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luentR,  and  Fakirs'  diinkinff-cupe.    The  leaves  when  yomig  yield  a  beautiful 
niaterial  for  basket  and  plaited  work ;  hats,  fifuis,  and  yarioiis  other  articles 
are  made  of  them ;  when  fuU-fpown  they  are  used  for  partitions  and  roofo 
of  houses.    This  Palm  is  only  found  on  two  or  three  small  rocky  islands  of 
the  Seychelle  croup  north-east  of  Madagascar.    These  islands  were  diacoyered 
in  1749,  but  long  before  that  time  the  double  Cocoa-nut  had  been  known 
in  India,  and  on  the  Indian  Archipelago,  having  been  washed  upon  the 
Maldive  Islands  by  the  monsoon,  and  we  tree  bein^  xmknown,  wonderfol 
stories  were  current  regardinfl;  the  nature  and  origm  of  these  curiously- 
shaped  nuts.    2.  ffyplujene  th^ica,  Mart. ;  £Gst  Nat  Palm,  t  131,  132, 12^ 
the  Doum  Palm  of  Upper  Egypt  and  Nubia,  extending  west  to  the  Niger  near 
Timbuktu,  one  of  the  few  species  of  this  Order,  the  stem  of  which  iiabita- 
ally  and  normally  divides  into  bifurcating  branches,  each  branch  bearing  a 
crown  of  fan-shaped  leaves.    The  flowers  are  dioicous ;  the  fruit  is  in  long 
hanging  clusters,  irregularly  shaped,  surface  ahininff  brown,  l-seeded,  with  a 
sweet  fibrous  mealy  rind  which  has  a  taste  like  gingerDread — is  eaten,  and  fonns 
an  important  article  of  food  in  some  parts  of  Amca.    Bosary-beads  are  made  of 
tihe  homy  albumen. 

3.  OHAMJBBOFS,  T.ir^n 

Stems  densely  covered  while  yomig  with  the  lower  parts  of  petioles. 
Base  of  old  stems  indistinctly  annulate.  Leaves  fan-shaped,  forming 
a  rounded  terminal  crown ;  petioles  sheathing,  the  sheath  fibrous,  edges 
of  petioles  mostly  aculeate.  Flowers  yellow,  polygamous,  often  dioicous, 
inflorescence  a  compound  panicle  on  a  thick  peduncle  (spadix),  enclosed 
in  bud  by  a  coriaoeous  oblique  sheath.  Calyx  tripartite,  corolla  of  3  petals, 
valvate  in  bud,  petals  and  calyx-segments  often  more  numerous.  Sta- 
mens 6-9.  Carpels  3,  distinct  Berries  3,  or  fewer  by  abortion.  Albu- 
men homy  or  cartilaginous  j  embryo  dorsal. 

1.  0.  Martlaiia,  Wall.  PL  As.  lar.  t  211.— Syn.  C.  Khatyana,  Madden, 
On  the  occurrence  of  Pahns  and  Bamboos  at  considerable  eleyati(»i8  in  the 
Himalaya,  Trans.  Edin.  Bot.  Soc.  iv.  186  (1853).  Vem.  Jhangra^jhaggar, 
taly  Kamaon ;  TaggUj  the  Newar  name  in  Nepal. 

A  tall  slender  tree,  40-50  ft.  high,  stunted  on  dry  ground  or  in  othe^ 
wise  unfavourable  localities,  with  a  globose  crown  of  dark  shining  leaves. 
Petioles  3  ft.  long,  the  sheathing  base  consisting  of  2  layers,  tJbe  inner 
layer,  which  separates  from  the  outer,  being  composed  of  a  network  of 
brown  tough  fibres,  crossing  each  other  at  oblique  angles,  forming  a  close 
network  of  rhomboid  mesnes ;  upper  part  of  petiole  h^Jf-round,  woolly, 
edges  sUghtly  denticulate.  Blade  orbicular,  consisting  of  30-40  linear 
segments  15-20  in.  long,  connate  to  one-third  or  one-half  their  length, 
emarginate  or  shortly  bifid  at  the  top.  Inflorescence  a  drooping  eom- 
pound  panicle  covered  with  dark  rust-coloured  down,  with  several  stout 
main  branches,  each  in  the  axil  of  a  large  coriaceous  sheathing  bract 
Petals  three  times  longer  than  calyx,  ovate,  concave,  whitish.  Stamens 
6,  filaments  subulate,  nearly  &ee,  longer  than  anthers.  Ovaries  and  mdi- 
ment  of  ovary  hairy.  Beny  1,  oblong,  yellow  at  firat^  daric  glossy  Uue 
when  ripe.  In  Wallich's  figure,  and  Martins'  description  which  accom- 
panies it,  the  fruit  is  yellow,  probably  because  unripe. 
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Grows  in  great  nmnbers,  formine  clumps  and  rows,  on  the  Thakil  Moun- 
tain in  eastern  £[amaon,  in  the  fork  between  the  Sarjn  and  Kali  riyers,  between 
6600  and  7800  ft,  where  snow  ^erally  covers  the  ground  from  Nov.  till  March, 
above  the  zone  of  Pimu  longt/olia  in  the  region  of  Quercus,  Jih4)dodendr<m, 
Andrcrruda,  and  Taxus,  in  damp  shady  glens  on  the  north  and  south^easL  but 
chiefly  on  the  north-west  side.  Also  on  Bhui  Mountain,  north-east  of  the 
Thakil,  on  the  Ealimoandi  range  between  the  Kamgunga  and  Qori  rivers,  and 
in  the  Sarjn  valley  near  Bagesar.  Dwarf  specimens  were  found  by  Madden  in 
two  localities  of  north-west  Kamaon — yiz,,  at  the  base  of  the  Satbunga  Moun* 
tain,  south-east  of  the  Gagar  Pass,  in  very  dense  forest  at  6600  ft.  elevation,  and 
on  the  Berchula,  a  spur  of  the  Bhatkot  Mountain,  considerably  farther  in  the 
interior,  and  at  about  8000  ft  elevation,  which  probablv  is  its  western  limit 
Also  in  great  abundance  at  Bunipa  in  the  great  Nepal  vallev  5000  ft  elevation 
(Wallich).  FL  April,  May  ;  fr.  Oct.  The  fruit  is  eaten,  though  the  pulp  is 
scanty  and  almost  tasteless. 

C.  khawanOj  Griff. ;  Calcutta  Joum.  Nat.  Hist.  v.  341,  on  precipices  at  Musmai 
and  Mamiu,  Easia,  alt  4000  ft. — ^Yem.  Pdkha,  Hook.  Hmi.  Joum.  ii  879 — ^is 
described  as  a  distinct  species,  differing  by  the  petioles  toothed  throughout,  the 
nature  of  the  fibrous  net  of  the  petiole  sheaths,  and  the  thick  white  p^eaceous 
tomentum  with  which  the  young  leaves  are  covered.  The  fruit  is  olne  when 
ripe,  like  that  of  0,  MarHana,  and  both  Madden  and  Hooker  have  su^ested  the 
identity  of  the  two.  In  Griffith's  posthumous  work  (Palms  of  British  India, 
134),  Thakil  in  Eamaon  is  given  as  a  locality  of  (7.  khasvana.  In  Yoigfs 
Hort  Suburb,  dale  641,  the  ICasia  Palm  is  mentioned  as  cultivated  in  the  &1- 
cntta  gardens  (without  having  flowered)  under  the  name  of  C.  GriMMana, 
WalL  MS&  In  the  Revue  Horticole  of  1870,  276,  C.  Griffithii,  Lodd,  is  de- 
scribed and  figured  as  a  Pahn  10  ft.  high,  petiole  unarmed,  without  serratures, 
but  white-tomentose  when  young ;  received  at  Paris  in  1839  from  Dr  Wallich  in 
Calcutta.  This  probably  is  C,  Martiana  of  Nepal  and  Kamaon.  The  question 
whether  the  Kasia  plant  is  a  distinct  species  is  a  matter  for  farther  mquiry. 
No  Chamcerops  has  yet  been  reported  from  Sikkim. 

Hermann  Wendland,  as  quoted  by  Gay  {CiMmcerops  excdsa,  Thunb.  in  Bulle- 
tin de  la  Socidt^  Botanique  de  France,  1861),  classes  the  two  ^cies  mentioned, 
together  with  G,  easeelsa,Tbxmh.,  of  Japan  and  North  China,  under  anew  genus, 
Trachycarpu8i  distinguished  from  Cnamcerops  by  an  elongated  inflorescence, 
subulate  filaments,  hairy  ovaries ;  the  embryo  <£)r8al,  but  situated  above  the 
middle ;  whereas  in  C  kumilis,  and  allied  species  of  ChamceropB  proper,  the 
embryo  is  situated  near  the  base  of  the  back,  the  ovaries  are  glabrous,  ana  the 
filaments  short,  broad,  and  connate  at  the  base.  0,  excelsa  ia  a  most  useful 
plant ;  the  leaves  are  made  into  hats  and  waterproof  cloaks,  and  rope  is  manu- 
uctured  of  the  inner  fibrous  layer  of  the  sheath. 

G,  hfumilU,  Linn.,  is  a  widely  spread  Palm,  with  small  semicircular  leaves  of 
20"^  segments,  of  the  western  Mediterranean  region  and  N(»ih  Africa,  its  nor- 
thernmost limit  being  the  Riviera  near  Nice,  N.L.  43^  In  Spain  it  covers 
large  extents  of  waste  land,  and  is  sometimes  found  difficult  to  eradicate,  on 
account  of  its  deep  and  tough  roots.  Mats  and  baskets  are  made  of  the  leaves, 
and  they  have  of  late  years  been  employed  to  make  paper.  The  hard  homy 
ruminated  albumen  of  the  seed  is  made  into  rosary-beads. 

2.  0.  BitcMeatia,  Griff:  Calc  Joum.  Nat.  Hist  v.  342.— Jfom.  Vem* 
Mzaraif  trans-IndiiB  {maizurryef  Pushtu,  GrifEl) ;  Kilu^  kdliun^  Salt 
range.  The  fibre  is  called  patha  in  the  Panjab.  PfiSy  peshj  pease,  feaee, 
pf array  pharra,  Sindh,  Beluchistan. 
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A  low  gregarious  shrub  with  greyifib-greeii  coriaceous  leayes.  Petioles 
entire  and  unarmed,  6-12  in.  long,  base  without  any  reticulate  inner  layer, 
but  with  a  mass  of  rust-coloured  wooL  Segments  8-15,  linear,  rigid,  IS- 
IS in.  long,  induplicate,  deeply  bipartite.  Inflorescence  erect,  a  slender 
compound  panicle,  branches  and  branchlets  from  the  axils  of  tubular 
membranous  sheathing  bracts  with  prominent  reticulate  longitudinal 
nerves ;  branchlets  bifarious,  with  numerous  flowers  in  the  axils  of  turbi- 
nate membranous  sheathing  bracts,  with  a  thin  membranous  edge.  All  the 
bracts  are  closed  sheaths,  with  a  short  subulate  or  triangular  apex  ;  they 
are  spirally  arranged,  though  apparently  distichous  on  the  principal  axis 
and  tiie  main  branches.  Male  (bisexual  ?}  flowers  enclosed,  while  in  bud, 
in  the  sheathing  bracts,  and  supported  by  a  hyaline  2-nerved,  and  bicus- 
pidate  bracteole  (similar  to  the  palea  of  grasses).  Calyx  gamosepalous, 
thin,  hyaline,  3-dentate;  petals  3,  oblong  obtuse;  stamens  6,  and  a  glab- 
rous conical,  sjrncarpous  rudimentary  (1)  ovary.  Anthers  sagittate,  attached 
at  the  back  above  the  base  to  the  subulate  filaments.  Fruit  an  ovoid  or 
subglobose  l-seeded  berry,  with  the  rudiments  of  2  abortive  carpels,  sup- 
ported by  the  marcescent  calyx,  petals,  and  the  remains  of  the  6  filaments. 
Fruit  subglobose  or  oblong,  varying  in  size,  from  ^  to  ^  in.  diam.,  surface 
minutely  wrinkled.  Albumen  homy,  with  a  large  central  cavity.  Em- 
bryo basaL 

This  species  is  altogether  unlike  a  Chamceropa^  and  will  eventually  form 
a  new  genus,  the  inflorescence,  bracts,  and  2-nerved  bracteoles  resembling 
those  of  some  species  of  Calamus.  The  materials  available  (unripe  fruit 
and  young  buds  of  male  or  possibly  bisexual  flowers)  do  not  admit  of 
establishing  the  generic  characters  in  a  satisfactory  manner  at  present 
This  interesting  Palm  is  recommended  to  the  attention  of  botanists  who 
may  visit  its  native  habitat 

Abundant  in  the  Peshawar  valley,  in  Kohat,  and  in  the  trans-Indus  terriUny 
along  the  eastern  skirts  of  the  Suliman  range,  ascending  to  3000  ft. ;  also  on  the 
hills  which  form  the  western  boundary  of  ^dh.  Common  locally  on  a  limited 
area  in  the  central  Salt  range,  between  2500  and  5000  ft.,  and  on  Moost 
Sakesar.  Also  found  by  Dr  Stewart  in  one  place  in  the  Siwidik  tract  east  of 
the  Jhelam,  near  Sumani  above  Bhimbur.  Common  in  the  Khaiber  Pass,  and 
generallj^  in  the  low  arid  mountains  of  eastern  Afghanistan.  Everywhere  up  to 
5000  ft  in  BeluchiBtan  and  Mekran,  except  near  the  coast  The  fruit  ripens  in 
summer.  It  is  generally  stemless,  the  tufts  of  leaves  arisine  from  a  creepmg  un- 
derground rhizome,  and  in  this  shape  it  covers  larce  tracts  of  rough  rocky  ground. 
But  a  stem  grows  up  sometimes  ;  in  Sindh  SUx^  notes  it  6-8  ft.  high,  and  Dr 
Stewart  records  a  specimen  planted  in  the  Saharanpur  garden,  from  seed  brought 
by  Dr  Jameson  from  Kohat  more  than  twenty  ^ears  ago,  with  a  trunk  10-18  ft. 
high.  It  is  a  most  useful  plant  in  the  arid  r^ons  where  it  is  common.  The 
Stems,  petioles,  and  leaves  serve  as  fuel,  the  delicate  young  leaves  are  eaten  as  a 
v^table,  the  reddish-brown  moss-like  wool  of  the  petioles  is  impr^nated  with 
saSpetre  (steeped  in  the  juice  of  Mulbeny-leaves,  Bellew),  and  used  as  tmderfor 
matchlocks.  jBxcellent  matting  is  made  of  the  leaves  (superior  to  that  made  of 
Phoenix,  Aitduson).  Bope  is  abomade  of  leaves  and  leaf-stalks  ;  at  the  Jhekm 
bridge  of  boats  it  was  used  one  season,  when  fmir^  {SacdUtrum  Sara)  was 
scarce,  but  Dr  Stewart  records  that  it  snapped  with  a  strain  which  it  is  supposed 
mu^i  would  have  resisted.  The  leaves  are  also  made  into  £ui8|  fwn^yJ^r,  baak^ 
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ponchesy  bnuhes.  Trana-Indns,  a  rnde  kind  of  drinkixiff-cnp  is  made  of  the 
entile  blade,  by  tying  together  the  tops  of  the  Begments.  The  seeds  are  pierced, 
made  into  rosaries,  and  are  exported  for  that  purpose  to  Mekka  via  Muscat,  irom 
G wadur  on  the  Beluchistan  coast  west  of  the  Indus. 

CaiyphalumbrctctdiferOy  Linn.  Roxb.  FL  Ind.  iL  177,  ^  TcUtpat  Palm  of 
Ceylon  and  the  Malabar  coast,  has  bisexual  hexandrous  flowers  in  a  large  erect 
compoond  ;  pyramidal  panicle,  which  is  terminal  In  the  centre  of  the  crown  of 
leayes,  and  as  tall  as  the  trunk  of  the  tree.  After  the  seeds  ripen  the  vegetation 
of  the  terminal  shoot  is  completed,  and  the  tree  dies.  The  leaves  are  nearly 
orbicular,  with  a  diameter  of  10  ft,  segments  40-50,  united  beyond  the  middle, 
and  bifid.  Fans,  mats,  and  imibrellas  are  made  of  the  leaves,  and  the  segments 
of  this  as  well  as  of  a  closely  allied  species^  0.  Talifra,  Roxb.  Cor.  PL  t  265, 
256---Sans.  Tcdt;  Yem.  Tara,  Beng. — ^which  qtowr  in  Bengal,  are  used  for 
writing,  like  the  leaves  of  BorcumSy  and  books  of  these  leaves  last  for  centuries. 
There  is  a  third  species,  C.  eldta,  Roxb.  Fl.  Ind.  ii.  176— Vem.  BafUr,  Bene., 
also  a  native  of  Ifengal,  trunk  60-70  ft.  high,  and  inflorescence  one-fourth  tne 
length  of  the  trunk.  Roxburgh  records  that  two  trees  of  this  species  at  Calcutta 
came  into  flower  when  about  thirty  years  old.  The  two  Ben^  species  flower 
in  March  and  April,  the  seed  ripening  8-9  months  afterwards.  The  albumen  of 
Ccrypha  is  homy. 

3.  WALLIOHIA,  Roxb. 

CsBSpiioBe  shrubs,  generally  monoicous,  with  tufts  of  leaves  or  slender 
reed-like  stems,  £rom  an  underground  rhizome.  Leaves  pinnatifld,  petioles 
with  short  fibrous  sheaths ;  pinnae  white  beneath,  lanceolate  or  cuneate, 
sinuate  or  lobed,  alternate,  the  upper  generally  broader  and  confluent,  the 
lower  often  subopposite  and  fasciculate ;  lateral  nerves  fine,  numerous, 
separating  at  oblique  angles  from  the  prominent  midrib,  and  terminating 
in  unequal  subulate  teeth,  where  they  do  not  run  parallel  to  the  edge  of 
the  leal  Male  and  female  flowers  in  distinct  inflorescences,  enclosed  in 
bud  by  numerous  imbricate  sheaths.  Calyx  of  male  flowers  gamosepalous, 
stamens  6  (subgenus  Harina)^  or  3  sepalous,  stamens  numerous  (sub- 
genus Orania),  No  rudiment  of  ovary.  Calyx  and  corolla  of  female 
flower  deeply  3-partite,  generally  coriaceous.  Ovary  2-celled.  Fruit 
fleshy,  with  acrid  juice,  2-8eeded  or  (by  abortion)  1 -seeded;  albumen 
uniform,  homy,  embryo  in  the  convex  part  (back)  of  the  seed. 

1.  W.  densiflora,  Martins ;  Bot.  Mag.  t  4584. — Syn.  Harina  ohlongi" 
folia,  Griffith  Palms,  t.  237,  A.B.C.  Vem.  Kala  Aunsa  (black  reed), 
ffor  aunsa,  Kamaon.     Ooh  {uh)  of  the  Lepchas  in  Sikkim. 

A  stemless  palm,  forming  thick  tufts  of  large  leaves  10  ft  long  or  more, 
which  die  to  the  ground  after  the  fruit  ripens.  Petiole  angular,  naked  in 
the  lower  half  or  two-fifths  of  its  length,  the  edges  separating  into  black 
fibres  covered  with  dark-brown  scurf;  pinnae  linear-lanceolate,  9-18  in. 
long.  Male  flowers  nearly  white,  crowded,  in  numerous  densely  packed 
spikes,  which  form  a  compact  drooping,  ovoid  panicle,  enclosed  before 
flowering  in  large  ovate,  imbricated,  dark-purple  sheaths,  streaked  with 
yellow.  Calyx  tubular,  truncate,  2  lines  long ;  petals  linear,  twice  the 
length  of  calyx,  connate  at  the  base  with  each  other  and  the  stamens  into 
a  short  fleshy  stalk.    Stamens  as  long  as  petals.    Female  flowers  in  rigid 
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spreading  spikes,  fbnning  an  erect  panicle.  Fmit  ciovded  in  erect  spikeS) 
ovoid-oblong,  brown  and  purple,  supported  at  the  base  by  the  persistent 
coriaceous  perianth ;  pulp  scanty,  with  a  mucilaginous  acrid  juice ;  seeds 
2,  plano-convex. 

Hills  east  of  Chittagong,  Kasia  hills,  ascending  to  4000  ft  Assam,  Sikkim, 
up  the  Teesta  valley  to  Chakung,  at  4400  ft,  growing  side  by  side  with  the 
birch,  willow,  alder,  and  wahiut  (probably  this  species.  Hook.  Him,  Joum.  u. 
18).  Eamaon,  in  shady  and  moist  valleys,  ascending  to  3600,  and  at  times  to 
4000  ft,  forming  extensive  thickets  in  the  valleys  of  the  KjaHi  and  Saijo. 
Bamauri  Pass,  below  Naini  Tal,  and  in  the  Patli  Dun,  which  seems  to  be  its 
north-west  limit  Fl.  ILiy,  July.  In  Eamaon  the  leaves  are  used  as  thatch, 
and  are  said  to  be  impeniiiable.  W.  caryoioides,  Boxb.  Cor.  PL  t  895 — Sjm. 
Harina  ccurycioideSy  Ham. ;  Griff.  Palms,  p.  174^  differs  by  eoneate  pinnn,  and 
narrower  ovate-lanceolate  sheaths  of  the  male  inflorescence.  Boxbnigh's  plate 
gives  the  calyx  of  the  male  flower  subglobose,  but  the  description  makes  it 
cylindric.  Chittagong,  where,  according  to  Boxb.,  it  is  called  OhilpaUa  or  Bd- 
paUcL  Dense  evergreen  forest  in  the  Rangoon  district  of  Pegu  (Pounglin, 
Bonee,  Zcmungben),  Tab.  237,  in  Oriffith's  Palms,  marked  H.  oaryoiaida,  it 
evidently  intended  for  H.  oblongifolicu 


-\\  )  r*  ^  Nearly  allied  is  Garyota  urenSflAxm. ;  Boib.  FL  Ind.  iiL  624 ;  Mart.  Hist  Kat 
^f-  ^  Palm.  1 107 ;  Griff.  Palms,  p.  ie9— the  If hdr  Palm  of  Western  India.  A  splendid 
xV^  tree  with  a  smooth  annulate  stem,  lai^  Dipinnate  leaves  18-20  ft  long,  10-12 
"V^  "^  %  ft  broad,  petioles  sheathing,  nearly  amplexicaul,  panicles  wedge-shaped,  the 
lateral  nerves  terminating,  as  in  WaUiehta,  in  numerous  short  subulate  teeth. 
Flowers  monoioous,  the  nude  and  female  flowers  on  the  same  inflorescence,  one 
female  between  two  larger  male  flowers.  Inflorescence  lon^  hanging,  10  ft 
lonff  and  more,  consisting  of  a  thick  cylindric  peduncle  (spadix),  surrounded  at 
its  base  by  numerous  imbricate  sheaths,  and  bearing  at  its  end  numerous  slender 
simple  pendulous  spikes.  Calyx  and  corolla  coriaceous,  anthers  numerous,  on 
short  monadelphous  filaments.  No  rudiment  of  ovaty.  Fruit  with  a  thin  acrid 
pulp,  producing  a  burning  sensation  on  the  tongue,  whence  the  name,  2-seeded, 
or  1-e^ed  bv  abortion  ;  seeds  comraeesed,  oblcmg,  ^  in.  long,  albumen  homy, 
ruminate,  witn  black  simple  lines.  Kmbryo  at  the  back  of  the  seed.  Evenpreen 
forests  of  the  Western  Ghats,  extending  north  to  the  Sattara  district  A&o  in 
Ceylon  and  eastern  Bencnl,  ascendingto  nearly  5000  ft  in  Sikkim  (Hook.  Him. 
Joum.  L  143).  Burma  (Mimboben),  The  centre  of  the  stem  is  cenezally  soft,  the 
ceUs  bduig  filled  with  a  Sago-like  farina  (starch),  which  is  made  into  bread,  and 
eaten  as  crueL  The  outer  part  is  heavy  and  hard,  with  numerous  firm,  Uack 
vascular  bundles,  which  are  closely  packed,  but  not  confluent  near  the  circum- 
ference, it  is  strong  and  durable,  and  is  much  used  for  building  and  iu;ricidtiiral 
implements.  The  fibres  of  the  sheathing  petioles,  and  of  the  pedundte  ^apadizX 
are  made  into  rope  and  fishing-lines,  which  are  said  to  be  inaestructible.  But 
the  main  value  of  this  Palm  consists  in  the  abundance  of  sweet  sap  which  is 
obtained  (as  in  Cocos  and  Bcragstu)  from  the  cut  spadix,  and  which  is  either 
fermented  or  boiled  down  into  syrup  and  sugar. 

:  AlHed  to  Ocuryota  wrens  is  Arenga  aaoohairiferay  LabUl. ;  Griff.  Gale.  Joum.  v. 
41%  ;  Palms,  t  236  A.— Syn.  Saguerui  RrmpkU,  Boxb.  FL  Ind.  iii  62&--30-40 
ft  high,  with  long  leaves,  16-26  ft  long,  10  ft  broad,  petioles  sheathing,  with  a 
network  of  blacknorsehair-like  fibres,  which  surround  the  stem,  and  are  used 
for  cordage ;  pinnaa  fasciculate,  linear,  dentate,  and  jag^d  at  the  apex  with 
huitierous  lon^tudinal  nerves,  white  underneath.  Fruit  2  in.  long,  fleshy, 
yellow  when  npe,  8-seeded,  pidp  very  acrid.    The  heart  of  the  stem  contains 
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large  quantitieB  of  Sa^,  and  the  cat  flower-etalks  yield  a  sooaiy  sap,  of  which 
sugar  and  palm  wine  ib  made.  Malay  Peninsula.  Indian  Ardiipelago.  Said  to 
grow  on  the  hills  of  Orissa,  Hook.  &  Thomson  Fl.  Ind.  ]  42. 

To  another  Bubdinsion  of  the  same  tribe  (Arecineoe)  belongs  the  Arwa  Palm 
—Sana.  Guvaka :  Vem.  Suvari :  Areca  Gatechu,  Linn.  Boxb.  Cor.  PL  t  76 ;  FL 
Ind.  iiL  615  ;  the  Betd  Pcim — a  tall  slender  annulate  stem,  attaining  80  fL  and 
more,  witii  a  dianL  of  only  12-1 5  in.  Leaves  pinnatifid,  petiole  on  a  long  smooth 
green  sheath,  pinnaa  linear -oblong,  with  a  broad  base  and  nxmierous  par- 
alldl  basal  nerves,  several  of  which  are  more  prominent.  Flowers  monoicous, 
male  and  female  on  the  same  inflorescence.  Pedunde  thick  fleshy,  erect,  from 
lateral  buds  below  the  lowest  leaf,  branching,  the  branches  bearing  solitary 
female  flowers  and  numerous  slender  spikes,  thickly  set  with  fragrant  male 
flowers.  Stamens  6,  on  short  broad  filaments,  surrounding  a  rudimentary 
ovary.  Sepals  and  petals  of  female  flowers  imbricate,  ovarpr  3*ceUed,  surrounded 
by  6  sterile  stamens.  Fruit  orange-coloured,  ovoid,  2-2^  m.  long,  supported  by 
the  persistent  coriaceous  calyx  and  corolla.  Perioaip  fibrous,  l^ceUed.  Seed 
depressed-conical,  obtuse,  1  in.  diam.  or  less ;  albiunen  homv,  ruminated  with 
numerous  dark-lMN>wn  or  black  curly  radial  lines  ;  embryo  basaL  Cultivated 
thionghout  the  Indian  Archipelago,  in  Ceylon,  the  west  side  of  India,  below 
and  iu[)ove  Qhat,  in  Burma,  Siam,  Cochin-China,  Bengal,  Silhet.  Believed  to 
be  origmally  a  native  of  the  Sunda  islands.  The  use  of  the  seed  for  chewing 
with  Bme  and  the  leaves  of  Piper  Betd  in  India,  the  countries  of  the  trans- 
Gangetic  Peninsula,  the  Indian  Archipelago  and  China,  is  well  known«  The 
finest  cToves  of  the  Betel  Palm  which  I  nave  seen  are  in  British  Burma,  on 
tiie  hiUs  between  the  Sitang  and  Salween  rivers,  and  in  the  valleys  drained  by 
the  feeders  of  the  Yoonzaleen  and  Beeling  rivers,  and  the  Thoukyeghat  ana 
other  tributaries  of  the  Sitang.  In  the  valleys  of  these  lulls  are  flourishing 
Betel  Palm  ^^urdens  to  an  elevation  of  nearly  3000  ft  Large  quantities  of  Betel- 
nuts  are  brought  down  these  rivers,  and  exported  from  Bangoon  and  Moulmein. 
and  a  grove  of  these  Palms  is  a  small  fortune.  For  a  new  plantation  the  ^una 
is  trenched  and  jprepared  with  the  sreatest  care ;  lonff  irrigation  channels,  wmding 
along  the  sinuosities  of  the  hills,  oring  the  needful  water  to  the  spot ;  and  the 
resufi  is  seen  in  large  compact  groves,  which  in  dells  and  sheltered  places  some- 
times attain  an  average  .height  of  80  ft.,  or  even  more.  Examples  of  flourish- 
ing Betel  Palm  groves  in  a  comparatively  dry  climate  atre  the  plantations  on  the 
plateau  of  Mysore,  below  the  great  tanks,  and  irrigated  by  them.  In  Mysore, 
Canara,  and  Malabar,  as  in  Burma,  a  fresh  plantation  is  always  made  under 
the  shelter  of  Plantains.  In  western  India  the  Betel  Palm  is  generally  planted 
along  with  the  Cocoa-nut,  and  often  with  Cardamoms.  The  soft  but  tough 
sheaths  of  the  leaves  are  used  in  Burma  and  in  western  India  to  wrap  up  eatables, 
tobacco,  and  other  articles ;  also  as  paper  to  write  upon.  Necklaces,  the  tops  of 
walldng-sticks,  and  other  small  objects,  are  turned  of  the  seeds. 

CeroxyUm  andicola,  Humboldt  and  Bonpland,  PL  .^quinoct.  i.  t  1,  also 
classed  among  Artcineoe,  a  tall  elegant  Palm  with  whitish  stem,  attaining  190 
ft.,  is  remarkS^le,  because,  like  Ghamcerops  Martianci,  it  grows  at  high  eleva- 
tioii&  Humboldt  first  discovered  it  at  the  foot  of  the  snow-clad  volcano  of  Tol- 
ixna,  on  the  Parama  di  Quindiu,  the  high  pass  which  leads  across  the  central 
Cordillera,  from  the  Magdalena  to  the  Cauca  river.  It  has  since  been  found  by 
other  travellers,  particularly  by  Albert  Berg,  who  has  represented  it  towering 
over  the  forests  of  Oak  and  Podocarptu,  in  plates  5  and  6  of  his  admirable 
work,  *  Tropical  Vegetation  of  South  America,  London,  1854.  At  an  elevation 
between  6600  and  9700  ft  N.L.  4"^  85'',  it  grows  in  abundance,  associated  with 
another  fdpine  Palm,  Oreodoxa  frigida^  Humb.et  Kunth.    Jhe  trunk  is  an- 
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nulate,  coyered  all  over  with  a  thin  coating  of  a  whitish  substance,  which  is 
scraped  off^  mixed  with  tallow,  and  made  into  candles.  It  consists  of  vegetable 
wax,  and  a  crystalline  resin  called  Ceroxylin, 

Another  wax-yieldins  Palm,  attaining  200  ft,  is  described  by  Karsten  (Flora 
Columbin,  i  t.  1),  as  Klopstockia  cerifera,  from  the  momitains  in  the  vicinity 
of  Caracas  in  Venezuela,  at  an  elevation  of  5000  ft.  Vegetable  wax  is  also  ob- 
taiped  and  used  to  make  candles  from  the  young  leaves  of  Copemida  cerifera, 
the  Camaba  wax-Palm  of  Brazil,  which  are  coated  with  it  This  Palm  has 
fan-shapNod  leaves,  and  belongs  to  the  tribe  of  Coryphineae, 

4.  PHGESXriXy  linn. 

Low  shrubs  or  tall  trees,  the  upper  part  of  the  stem  closely  coyered  by 
the  bases  of  the  petioles,  the  lower  part  rough  with  their  scars,  rarely  an- 
nulate. Leaves  pinnate,  pinnae  entire,  linear,  rigid,  folded  longitudinally 
and  attached  obliquely  with  their  folded  base  to  the  laterally-compressed 
petiole,  the  lowest  pinnsa  often  transformed  into  spines.  Petiole  semi- 
terete  below  the  leaves,  base  a  reticulate  fibrous  amplexicaul  sheath. 
Flowers  dioicous;  a  rigid,  often  woody  axillary  compressed  peduncle, 
bearing  near  its  upper  end  numerous  long  slender  but  rigid  spikes,  which 
are  interrupted  in  the  female,  compact  in  the  male  inflorescence ;  pedun- 
cle enclosed  in  bud  in  a  single  thickly-coriaceous  keeled  sheath.  Calyx 
cup-shaped,  3-toothed ;  petals  3,  oblong  and  valvate  in  the  male,  ovate 
or  rounded  and  imbricate  in  the  female  flowers.  Male  flowers :  Stamens 
commonly  6,  rarely  3  or  9,  surrounding  a  rudimentary  ovary.  Female 
flowers :  Carpels  3,  distinct,  with  recurved  styles.  Fruit  a  single,  generally 
oblong  l-seeided  berry.  Seeds  with  a  longitudinal  furrow.  Albumen 
homy,  embryo  dorsal 

Tall  trees ;  leaflets  opposite  or  alternate,  not  fucioolate. 
Foot  of  stem  often  sorroonded  by  root-sacken  ;  leaflets  mak- 
ing a  very  acute  angle  with  the  common  petiole     .        .      1.  P.  daetyUfarOm 
Kg  root-suckers ;  leaflets  making  half  aright  angle  with  com- 
mon petiole 2.  P.  stflveslris. 

A  low  shrub  with  a  bulbous  stcon,  or  a  small  tree  with  a  slender 

stem ;  leaflets  fasciculate  .        .        •        .        •        .        .      3.  P.  aeaulis, 

1.  P.  dactylifera,  Linn.;  Roxb.  Fl.  Ind.  iii  786.— Vem.  KTiqjur, 
kJuyi,    The  fruit :  Khurma,  chukdra^  kukydriy  kkujiydn,  kujrcau 

A  tall  tree,  attaining  100-120  ft.,  trunk  covered  with  the  persistent 
bases  of  petioles,  the  foot  often  surrounded  by  a  dense  mass  of  rootHrackers, 
Leaves  grey,  longer  than  those  of  P.  eylvestris;  pinn»  8-16  in.  long,  reg- 
ularly distichous,  often  approximate  in  twos  or  threes  on  the  same  side 
of  petiole ;  petiole  grey,  laterally  compressed,  almost  flat  Male  panicles 
white, 'compact,  6-9  in.  long,  on  a  short  peduncle ;  flowers  ^  in.  long, 
sweet-scented ;  sheaths  outside  with  rusty  down.  Peduncles  of  female 
inflorescence  ^  in.  broad,  sometimes  broader  below,  spikes  12-24  in. 
long.  *  Fruit  oblong,  1-3  in.  long,  generally  reddish-  or  yellowish-brown 
when  ripe,  pulp  fleshy  sweet.  Numerous  varieties  cultivated,  difiering  in 
colour,  shape,  and  taste  of  the  fruit.  Seed  cylindiic,  with  a  longitudinal 
furrow  in  front,  and  a  small  cylindric  embryo  in  the  middle  of  the  rounded 
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back.  When  the  seed  germinates,  that  end  of  the  embiyo  which  remains 
enclosed  in  the  albumen  enlarges  at  the  expense  of  the  albumen,  the 
homy  substance  of  which  is  converted  into  sugar  and  other  soluble  sub- 
stances, which  are  absorbed  by  the  embryo  furnishing  the  substance  for 
its  early  growth.  The  process  is  analogous  to  the  conversion  into  sugar 
of  the  starch  which  fills  the  cells  of  the  albumen  of  wheat»  maize,  rice, 
and  bamboos,  during  germination,  with  this  difference,  that  the  starch 
forms  the  contents  of  the  cells,  whereas,  in  the  stone  of  the  date,  the  walls 
of  the  cells  themselves  furnish  the  food  of  the  growing  embryo. 

In  India  the  Date  Palm  is  cultivated  and  self-sown  in  Sindh  and  in  the  aouthem 
Panjab,  particularly  near  Multan  and  Muzaffamurh,  also  in  the  Sind  Sagar  Doab 
and  trans-Indus  territoiy.  Near  Dhera  Ghazi  ^an.  Date  Palms  are  very  numer- 
ous on  a  strip  10  to  12  miles  long  from  north  to  south.  A  few  trees  are  found 
planted  at  many  places  in  the  eastern  Paujab,  also  at  Sahanmpur,  and  here  and 
there  in  the  Qanges  Doab  and  Bandelkhand.  Is  grown  in  the  Dekkan  and  Quz- 
erat,  but  does  not  thrive  in  Bengal.  The  tree  was  probably  introduced  into  India 
at  the  time  of  the  first  Mahomedan  conquest  of  Smdh,  in  the  commencement  of 
the  eighth  century.  Its  home  is  beheved  to  be  the  lower  part  of  the  Euphrates 
and  Tigiis  Doab,  Arabia,  Palestine,  the  Oases  of  the  great  African  Sahara,  and  the 
eastern  Canary  Islands.  It  thrives  luxuriantly  in  the  arid  rainless  regions  of  North 
A&ica  and  West  Asia,  where  it  is  exposed  to  extreme  heat  in  the  day-time,  and  not 
uncommonly  to  frost  at  night,  but  it  requires  a  certain  amount  of  moisture  in  the 
soil.  In  £urope  it  is  cultivated  in  Spam,  where  it  was  introduced  by  the  Arabs, 
and  where  it  produces  eatable  fruit ;  also  on  the  Hy^res  islands,  the  Riviera  near 
Nice,  St  Bemo,  and  Genoa,  where  it  attains  its  northernmost  point  at  44°  W  N.L. 
There  is  a  wood  of  Date  Palms  at  Bordighera  near  St  Remo,  said  to  contain  over 
4000  stems,  cultivated  mainly  to  jdeld  Palms  for  Palm  Sunday  at  Borne.  In  South 
Italy,  Sicily,  and  Greece,  the  tree  is  not  uncommon,  but  the  fruit  is  small  and  poor. 
On  the  island  of  Delos,  Date  Palms,  sacred  to  Apollo,  had  been  planted  before 
Homei^s  time.  In  Syria  and  Palestine  the  cultivation  of  the  Palm-tree  is  older 
than  the  first  historical  records  in  existence.  On  the  south  shores  of  the  Caspian 
Sea  the  Date  Palm  was  formerly  cultivated  to  a  large  extent 

The  tree  flowers  in  March  and  April ;  male  trees  are  generally  less  numerous 
than  female  trees,  the  female  flowers  are  fertilised  artificially.  In  Sindh  (near 
Karachi),  in  Arabia,  and  elsewhere,  this  is  done  before  the  flower^sheaths  open  ; 
a  hole  is  made  in  the  sheath  of  the  female  flower,  and  a  few  bits  of  the  male 
panicle  are  inserted  ^Stocks  in  Hooker's  Joum.  of  Bot.  vii.  551).  The  fruit  ripens 
Sept.,  Oct.  Branchmg  stems  are  occasionally  found  in  the  Panjab  ;  it  has  been 
aappoeed  (Stewart,  Pb.  Plants,  244)  that  these  branches  are  merely  apparent^  caused 
by  seeds  germinatine  in  the  axils  of  the  petioles ;  this  view,  however,  is  im- 
probable. Many  Palms  have  occasionally  bifurcating  stems,  and  sometimes  de- 
velop a  large  number  of  side  branches.  A  remarkable  instance  of  a  branched 
PAomix  9^vettri8y  in  the  Besidenc^r  garden,  Indore,  with  a  trunk  22  ft  high 
to  the  first  branch,  and  with  22  vertical  closely-packed  branches,  is  mentioned 
in  the  Gardeners'  Chronicle  of  1874,  p.  116. 

The  wood  of  the  Date  Palm  is  lighter  than  that  of  Cocos  and  Borawus,  The 
cftll^Ur  tissue  is  soft ;  the  vascular  bxmdles  generally  show,  on  a  horizontal 
section,  an  oval  shape  with  two  distinct  large  pores  (vessel?)  at  one  end,  the  hud 
-woody  portion  grey ;  on  a  vertical  section,  they  appear  as  shining  narrow  lines. 
The  wood  of  male  trees  and  of  trees  past  bearing  is  used  for  building,  water- 
channelis,  biid^^  and  various  other  purposes.  Of  the  leaves,  mats  and  the  bag- 
like baskets  universal^  used  in  the  whole  Mediterranean  region,  and  in  other 
countries,  are  made,  m  the  Paigab  mats  and  fans' are  made  of  the  leaves ;  they 
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ard  called  BiUara  or  pMra  in  Mtuafihigarh,  and  khGuhab  in  Shahpui.  The 
petioles  make  excellent  light  walking-sticks,  split  up  tihey  famish  material  for 
crates  and  baskets  ;  the  fibrous  network,  which  forms  the  sheathing  base  of  the 
petioles,  is  called  haJbal  or  khajiir  k4%  bokla  in  Muzaffiir^h,  pack-saddles  for 
oxen  are  made  of  it,  and  the  fibre  separated  is  made  mto  ropes.  It  is  also 
known  as  khajiir  munj  (Powell,  Pb.  Products,  61 7\  The  fruit,  nowever,  is  the 
most  nsefol  product  of  the  tree ;  it  furmshes,  fresn  or  dried,  the  staple  food  of 
the  inhabitants  of  Arabia,  part  of  Syria,  and  the  desert  tracts  of  North  Afiica. 
In  Sindh  the  Date  is  odled  hkurma  when  pulled  ripe,  and  ehuwoarar  when 
plucked  before  it  is  fully  ripe,  and  boiled  and  dried  in  the  sun.  In  the  Faniab^ 
Dates  form  an  important  article  of  food  in  certain  districts,  and  they  are  sold  in 
the  bazar  under  different  names,  according  to  QnaH^  and  the  mode  of  preparar 
tion.  Thus,  according  to  Colds^^sam  (Powell,  Pb.  Products,  268),  the  most  es- 
teemed kind  is  called  dumi  in  the  Muzafbij^rh  district ;  this  is  the  Date  of  the 
best  Palms,  split  up  in  the  middle  and  dried  m  the  sun.  The  second  best  Is  called 
pind;  it  is  eaten  as  it  comes  from  the  tree,  without  farther  preparation.  The 
least  esteemed  kind  is  bugri,  taken  from  inferior  trees  and  boileid  in  oil  and  water. 
The  Paniab  Dates  are  smaller  than  those  of  Arabia  or  E^^t,  but  l^ey  are  veiy 
good,  and  particularly  so  when  there  has  been  little  or  no  late  rain.  When  hefpn- 
ning  to  get  ripe,  a  piece  of  matting  is  often  nut  o^er  the  cluster  of  Dates  to  prerimt 
birds  eating  tnem.  The  kernels  are  deemea  medicinal.  The  large  succulent  head, 
cut  from  among  the  mass  of  leaves,  is  eaten— ^cui^ofaA,  Hind. ;  gari  argdH  in 
MuzafEaigarh.  The  tree  yields  a  gum,  called  M^km  ehil.  Attempts  have  been 
made,  but  without  much  success,  to  tap  the  Date-trees  of  Multan  for  their 
sugary  sap  (Stewart,  Pb.  Plants,  846). 

2.  P.  sylTOStriB,  Eoxb.  Fl.  Ind.  iiL  787 ;  F.  Hamilton  in  Trans.  Linn. 
Soc.  XV.  86 ;  Griffith  Gale.  Journal  of  Nat.  Hisi  v.  350  ;  Palms,  t  228, 
A.  Wild  Date  Palm,  Sans.  Kharjura,  Vem.  Khajur,  kJiaji.  In  the 
KorUi-West  Himalaya,  ScUma^  ihaXma^  thakiL 

A  tree,  attaining  30-40  ft,  stem  rough  with  the  prominent  scan  of 
fallen  petioles,  no  root -suckers.  Leaves  greyish-green,  7-12  ft  long, 
pinnae  very  numerous,  6-18  in.  long,  alternate  and  opposite,  not  fascicled; 
petiole  compressed  in  the  leaf-bearing  part,  brown  at  base.  Xnfloiesoenoe 
and  flowers  similar  to  those  of  P.  dactyliferOy  peduncles  of  female  flowers 
often  3-4  ft.  long  and  2-3  in.  broad.  Fruit  oblong,  about  1  in.  long,  green 
at  first,  reddish-yellow  when  ripe,  pulp  scanty,  sweetish  and  astringent 

Indigenous  in  many  parts  of  India,  forms  extensive  forests  in  Rohilkhand,oa 
the  low  ground  along  the  Ramganga  river,  and  on  the  plateau  of  Mysore  between 
Shimoga  and  Tumkur,  in  moister  stretches  of  low  ground  which  intersect  and 
drain  the  rocky  undulating  granite  hills.  Not  imcommon  in  the  Siwalik  trtct 
and  the  outer  Himalaya,  often  associated  with  PinuB  UmgifoUOj  attaining  6000 
ft  in  Kamaon,  with  stems  40-60  ft.  high  (Madden,  arborescent  form  of  P.  AafW^ 
lis).  Ghiaunia  m  Garhwal  at  3500  ft.,  24-30  ft.  high  (Jaoquemont).  Banki  of 
the  Bias  above  Mandi  (Cleghom).  In  the  Jamu  hills  at  2000  ft  elcTstioa 
(T.  Thomson,  Him.  Joum.  320).  Salt  range.  Commonly  planted  and  wu- 
sown  in  most  parts  of  India  and  Ceylon,  except  in  Sindh  and  South  Panjat 
where  P.  dactyUfera  takes  its  place.  Most  abundant  in  Bengal,  Behar,  on  the 
Coromandel  coast,  and  in  Guzeiat  FL  in  March ;  the  fruit  ripening  in  S^P^ 
and  Oct  Mats  and  baskets  are  made  of  the  leaves,  but  the  chi^  product  of  the 
tree  is  the  sugary  iuice,  which  is  extracted  during  the  cold  season  from  Nov.  to 
Feb.    The  lower  leaves  and  their  sheaths  are  removed,  and  a  deep  notch  ie  cot 
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into  the  trunk,  which  then  bleeds  for  aoine  time,  a  thin  aliee  being  taiken  off 
every  day  from  the  sorface  of  the  cut.  When  the  bleeding  stops  the  tree  is 
allowed  a  short  rest,  after  which  it  is  cut  again  and  be^;ins  to  bleed,  afresh.  In 
the  ensuing  ^ear  the  tree  is  allowed  rest,  and  in  the  third  season  a  notch  is  cut 
on  the  opposite  side  of  the  trunk.  This  is  the  account  ^yen  by  Martin  (Drury, 
Useful  rlants  of  India,  340),  and  he  adds  that  a  tree  is  fit  to  be  cut  when  ten 
years  old,  and  continues  to  yield  for  about  twenty  years.  The  juice  is  either 
fermented  or  boUed  down  into  sugar  and  molasses,  and  a  large  portion  of  the 
Bu^ar  made  in  Bengal,  on  the  Coromandel  coast,  and  in  Guzer^  comes  from 
this  source.  The  wood  of  the  Khojur  is  lighter  than  that  of  Soraestts  and 
C0C09,  39  lb.,  value  of  P.  612  (Skinner).  The  vascular  bundles  are  not  black, 
but  light-brown.    It  is  used  for  building,  water-tubes,  and  other  purposes. 

Roxburgh  describes  the  leaves  of  P.  sylvestris  as  standing  in  suDopposite  fas- 
dclee,  pointing  four  ways.  This  to  a  certain  extent  is  the  case  in  young  leaves 
and  leaves  of  young  trees,  but  on  full-grown  trees  the  leaflets  are  always  dis- 
tachoos,  opposite  or  alteniate.  DalzeU  (Bombay  Flora,  278),  points  out  the 
mistake. 

P.  htmilis,  Boyle,  is  probably  synonymous  with  P.  ttflvettru.  Madden, 
Joum.  As.  Soc  xviii  629,  states  that  at  Abnora  the  fruit  npens  in  July  and  is 
then  of  a  black  purple  colour,  sweet,  and  eaten  ;  and  that  on  warm  aspects  and 
in  a  dwarfed  state  it  reaches  7000«ft.  on  Binsur.  It  is  for  farther  inquiry 
whetixer  the  black-fruited  kind  of  the  North -West  Himalaya  is  a  distinct 
species  (see  below  P.  acavUa  var.  melanocarpa  and  P.  farint/tra^  Roxb.) 

3.  P.  aeanlis,  Roxb. ;  F.  Hamilton  in  Linn.  Soc.  Trans,  xy.  88 ;  Roxb. 
FL  Ind.  783 ;  Oriff:  Calc.  Joum.  v.  345 ;  Palms,  t  228.  Dtoarf  Date 
PcUm,    Vem.  Khajuri,  pind  khajur,  jangli  khajur. 

A  low  Palm  with  a  thick,  short,  ovoid  stem  like  a  bulb,  densely  covered 
with  the  persistent  and  hardened  bases  of  petioles.  Leaves  2-6  ft.  long, 
petiole  flat  below,  laterally  compressed  or  4-8ided  above ;  pinnae  narrow- 
linear  in  remote,  neaily  opposite  fascicles,  the  upper  12-18  in.  long,  the 
lower  short,  straight,  rigid,  and  ending  in  sharp  spines.  Flower-panicles 
of  varying  length,  half  buried  in  the  ground,  or  peduncle  1-2  ft.  long. 
Fruit  ovoid,  ^  in.  long,  fleshy,  bright  red,  sweetish.  A  variety  with 
black  fruit  is  described  by  Griffith  (Calc.  Joum.  v.  346)  as  P.  acatdis 
Tar.  mtAanacarpa. 

Common  on  dry  stony  ground  in  the  sub-Himalayan  and  Siwalik  tract,  ex- 
tending west  to  the  Jumna,  and  ascending  to  2500  ft  Often  associated  with 
8€il  and  Pintu  longifolia.  Abundant  in  the  Sal  forests  of  Ondh  and  the  Satpura 
range*  Chota  Nagpur,  Behar,  Sikkim  Terai,  and  Sal  forests  of  the  Runjit 
valfey  {Shaap  of  the  Lepchas,  Hooker).  Mn  or  jDipterocarptu  forest  of 
Burma.    FL  cold  season  ;  fr.  ripens  April,  May. 

To  P.  acaulis  I  am  inclined  to  refer  two  species  described  by  Griffith  in 
Palms  of  East  India,  p.  138, 139,  P.  Otueleyana  £rom  Chota  Nagpur  and  Assam, 
and  P.  pedunctdceta,  common  and  very  gregarious  on  open  ground  of  the  hilly 
country  about  Courtallnm  and  Eunur  on  the  Nilgiris,  at  6000  ft.  elevation, 
both  stemless  with  fasciculate  leaflets  and  long  fruit  peduncles  (fruit  red  and 
sweet  in  peduneuUUa).  Gtortner's  P.  pusUla  (Fruct  p.  24,  t  9),  seems  to  be 
near  this,  but  his  specimens  are  said  to  have  come  from  Ceylon,  where  only  P. 

Sylvestris  is  reported  to  grow  (Thwaites,  Enum.  PI.  329).    Whether  the  ralm 
escribed  doubtfully  as  P.  qeaulis,  in  Bentham's  Fl.  Hongkong.  340,  belongs 
to  this  species,  remains  for  farther  inquiry.  '.'.:. 
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On  the  Bababnden  hiUs  in  Mysore,  on  the  Satpuia  range,  and  in  ot^er  ports 
of  South  and  Oentral  India,  is  found  a  small  Phomix,  stemleaa,  or  ¥nth  a 
slender  stem,  attaining  6-10  ft,  leaflets  slender,  fasciculate,  in  twos  and  threes, 
less  rigid  than  those  (»  P,  tytvettris  and  aeatUity  fimit  on  long  erect  pedimdes, 
12*24  in.  long,  and  ^  in.  broad,  with  numerous  spikes  4-S  in.  lon^appar- 
ently  the  same  plant,  from  the  Qhat  forests,  which  balzell  ^Bombay  FL  279), 
doubtfully  refers  to  P.  paludoM,  I  have  often  found  it,  out  do  not  know 
whether  the  fruit  turns  black  when  ripe,  or  whether  it  is  red.  This,  how- 
ever, may  not  be  a  character  of  neat  moment  Boxburffh,  FI.  Ind  785,  de- 
scribes P.  ^arintfera  with  shining  black  fruit,  stem  1-2  ft  nigh,  6  in.  diameter, 
leaflets  rigid,  opposite.  If  it  were  not  for  the  description  of  stem  and  leaves, 
I  should  be  disposed  to  identify  the  slender-stemmed  Phemix  of  South  and  Oen- 
tral India  with  P.  /artnt/em,  Kozb.  Hamilton  (Trans.  Linn.  Soa  zv.  87}  states 
that  what  Roxburgh  calls  P.  farinifera,  is  common  in  all  the  hills  ot  India 
south  of  the  Ghmges,  and  is  called  "Palawat  in  North  India ;  he  adds,  that  its 
leaves,  which  are  not  so  rigid  as  those  of  the  other  species,  are  bruised  and 
twisted  into  ropes.  Boxburgh  states  that  it  is  a  native  of  dry  barren  ground, 
chiefly  of  the  sandv  lands  at  a  small  distance  from  the  sea  near  Ckiringa.  FL 
Jan.,  Feb.  ;  the  fruit  ripens  in  Ma^.  He  mentions  that  mats  are  made  of  the 
leaves  and  baskets  of  the  split  petioles,  that  the  exterior  or  woodv  part  of  the 
trunk  encloses  a  large  quantity  of  farinaceous  substance,  used  as  food  in  times 
of  scarcity,  and  adds,  that  in  1791  and  1792  it  saved  many  lives.  The  identi- 
fication of  Roxburgh's  tree,  P.  fajrinifera,  is  a  matter  of  importance  on  aooonnt 
of  the  food  produced  by  it.  The  Telugu  name  given  by  him,  ChfiJU»-€UB^  i> 
CkUtitareheUu  in  Elliot's  Flora  Andhrica. 

A  marked  species,  which  cannot  be  confused  with  any  of  the  others,  is  P. 
paludosa,  Roxb.  FL  Ind.  iii.  789  ;  Griff.  Palms,  t  229,  A.  B.  It  forms  imjpe- 
trable  thorny  thi<^ets  throughout  the  Sandarbans,  in  the  Delta  of  the  liTers 
Irawaddee  and  Salween  {Thmhcmnq,  Burm.),  in  Penang  and  on  the  Andamana. 
The  stems  are  slender,  6-20  ft  hi^n,  annulate  below,  the  ui>per  jpart  densely 
covered  with  the  thorny  base  of  petioles.  Leaflets  narrow  flaccid,  white  beneath, 
fruit  ovoid,  first  yellow,  then  red,  at  last  black-purple,  \  in.  long,  not  eatable. 

6.  COCOS,  linn. 

Tall  Pabns,  mostly  with  smooth  annulate  stems.  Leaves  pinnate^  tenni- 
nal,  petioles  amplexicaul  with  fibrous  base.  Floweis  monoicous,  inflores- 
cence of  numerous  simple  spikes  on  a  short  and  generally  thick,  sometime 
branching  peduncle  (spadix),  enclosed  in  bud  in  1  or  2  boat-shaped  hsrd 
coriaceous,  often  woody  sheaths,  opening  longitudinally  at  the  time  of 
flowering.  Male  flowers  more  numerous  than  female  flowers,  generally  in 
the  upper  part  of  the  inflorescence;  calyx  3-sepalous ;  corolla  of  3  oblong 
or  lanceolate  petals,  valvate  in  bud.  Stamens  6,  filaments  subulate,  with 
or  without  a  (minute)  rudimentary  ovary.  Female  flowers :  calyx  of  3 
imbricate  broadly  ovate  or  rounded  sepals,  supported  by  2  bracts  similai 
to  sepals ;  petals  smaller  than  sepals.  Ovary  3-celled,  surrounded  by 
6  stexile  stamens.  Fruit  l-seeded ;  pericarp  consisting  of  an  outer  fibioos 
layer  and  an  inner  hard  osseous  kernel,  which  has  3  pores  at  the  baae. 
Albumen  fleshy,  oily,  with  a  central  cavity ;  embryo  cylindric  at  the  base 
of  the  albumen,  when  germinating  protruding  tlm>ugh  one  of  the  p<H«8 
of  the  'kernel 

1.  0.  nndfera,  Linn. ;  Koxb.  Cor.  PL  t  73,  FL  Ind.  iiL  6U ;  Mart 
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Hist  Nat.  Palm,  il  t  88.  2^  Oocoa-nui  Tree.  Sana.  Ndrikera,  ndri- 
keloy  IdngcUin.  Vem.  Narikel,  Beng. ;  Narel,  nariyal^  Hind. ;  Kohhari 
ehettUf  TeL ;  Ung  ben^  Bturm. 

Trunk  annnlate,  often^curved  or  flexaoae.  Leaves  6-12  ft  long,  pinna 
distichous,  equidistant,  linear-lanceolate.  Sheath  of  inflorescence  of  a 
woody  texture,  cylindric,  2-3  ft.  long,  outside  with  numerous  longitudinal 
eleyated  lines,  inside  smooth  shining.  Peduncle  (spadix)  erect,  stout, 
divided  into  short  thick  branches,  female  flowers  on  these  and  at  the  base 
of  the  numerous  slender  drooping  spikes  which  are  thickly  covered  with 
the  male  flowers.  Fruit  ovoid,  indistinctly  3-comeied,  10-15  in.  long, 
the  fibrous  pericarp  covered  by  a  thin  membranous  epidermis.  Cavity  of 
the  albumen  large  before  maturity,  filled  with  sweetish  acidulous  juice 
(Cocoa-nut  milk),  from  which,  as  the  seed  ripens,  the  cellular  tissue  of 
the  albumen  is  gradually  formed.  When  the  seed  germinates,  the  grow- 
ing embryo  is  maintained  at  first  by  the  oil  which  fills  the  cells  of  the 
albumen,  and  which  is  gradually  transformed  into  sugar  and  other  sub- 
stances soluble  in  water. 

Cultivated  nearly  throughout  the  tropics,  particularly  in  the  vicinity  of  the 
sea,  in  Asia,  in  parts  of  A&ica,  in  America,  and  on  tibe  islands  of  the  Pacific  ; 
somewhat  beyond  the  tropics,  on  the  Canary  Islands,  in  Lower  Sindh  and  Ben- 
caL  On  the  Mysore  plateau,  cultivated  like  the  Betel  Palm  in  irrigated  groves 
below  the  large  tanxs.  Its  original  home  and  the  history  of  its  spread  are 
not  yet  sufficiently  known.  The  Sanscrit  name  indicates  its  ancient  culti- 
vation in  India ;  it  was,  however,  not  known  to  classic  writers,  and  it  seems 
certain  that  it  was  introduced  by  the  Portuguese  into  Western  Africa  and  the 
Gape  Verde  Islands,  and  that  it  did  not  exist  in  the  West  Indies,  Guiana,  nor 
BrazQ  at  the  time  of  the  discovery  of  America.  It  has  been  supposed  to  be 
indigenous  in  the  Indian  Archipelago  and  on  the  Nicobar  and  Coco  islands  of 
the  Bay  of  Bengal — and  this  would  explain  its  early  cultivation  on  the  coasts 
of  India  and  Ceylon.  But  the  nineteen  species  of  this  genus  enumerated  by 
Martins  are  all  indigenous  in  Mexico  or  ^uth  America,  excepting  0,  nttcifara 
and  0.  fnamillaris,  JBlanco,  which  Blume  (Bumphia,  iii  84)  considers  as  a 
dwarf  variety  with  small  fruit  of  the  Cocoa-nut  Considerations  of  botanical 
ceography  would  therefore  point  to  the  west  coast  of  Central  America  as  its 
home.  Martins,  indeed  (Palms,  i  188),  considers  it  not  improbable  that  the 
original  home  of  this  Pabn  was  on  the  islands  near  the  Istomus  of  Panama, 
and  that  the  nuts  were  transported  thence  by  westerlv  currents  to  Cocos  Island, 
200  miles  west  of  the  coast,  which  was  found  densely  covered  with  Cocoa-nut 
trees,  by  its  first  discoverer,  without  any  sign  of  human  habitations.  From 
there  it  is  not  difficult  to  explain  the  farUier  spread  of  the  nuts  by  the  regular 
currents  and  by  storms  to  the  Sandwich,  Marquesas,  and  other  islands  of  the 
Ftocific,  and  to  the  islands  of  the  Indian  ArchipeLago,  whence  it  may  have  been 
introduced  into  India.  The  Cocoa-nut  is  said  to  preserve  its  vitality  for  a  long 
time  floating  in  sea-water  of  a  certain  temperature.  A.  De  Candolle,  Q^ographie 
Bot.  ii.  976,  seems  inclined  to  accept  the  American  origin  of  the  Cocoa-nut,  and 
Qrisebach  (V^^tation  der  Erde,  ii.  11)  entertains  no  aonbt  on  the  subject.  In 
India  the  Cocoa-nut  flowers  in  the  hot  season,  and  the  nuts  require  d-10  months 
to  come  to  maturity. 

The  manifold  uses  of  the  Cocoa-nut  tree  are  well  known :  the  out^  wood  of 
the  stem  is  close-grained  with  dark-brown  vascular  bundles  ;  it  works  smooth 
and  takes  a  good  polish*    It  weighs  70  lb.,  value  of  P.  608,  Skinner ;  46  lb. 
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valne  of  P.  between  436  and  838,  Puckle.  Commonly  known  ob  Porcupine 
wood,  made  into  ornaments  and  fancy  articles ;  the  wood  of  trees  past  bearing  is 
used  for  building.  The  leaves  are  employed  for  thatching,  and  the  web-Uke  net 
of  fibres  which  surrounds  the  stems  at  the  base  of  the  petioles  is  made  into 
bags  and  paper.  The  cut  flowe^Hstalks,  like  those  of  JSonusm  and  Caryota^ 
y idd  sugar  and  toddy,  from  which  anack  is  distilled  and  vinegar  made ;  but  the 
nuts  are  the  most  valuable  part  of  this  useful  tree.  The  thick  fibrous  rind  (coir) 
is  made  into  ropes,  mats,  carpets,  brushes,  and  a  variety  of  other  articles.  The 
h£u>i  inner  shell  of  the  nut  is  made  into  spoons  and  cuns,  and  is  carved  into  all 
kinds  of  ornaments.  The  oil  forms  an  important  article  of  trade,  it  is  used  for 
cooking  and  burning,  and  in  Europe  for  tne  manufacture  of  soap  and  candles. 
For  a  detailed  account  of  the  cultivation  and  uses  of  the  Cocoa-nut  tree,  aee 
Drury,  Useful  Plants  of  India,  147. 

UiceiB  guineeMiSt  Linn. ;  Mart.  Hist  Nat.  Palm,  ii.  t.  54,  56,  of  the 
tribe  of  Uocoinecey  ya  indigenous  in  tropical  Western  Africa,  and  cultivated 
in  BraziL  Both  the  albumen  and  the  flesh  of  the  orange-coloured  or  red 
drupe  are,  like  seed  and  pulp  of  the  Olive,  full  of  fiat  ou,  the  Palm  OU  ol 
commelnse,  which  during  the  last  fifty  years  has  become  a  most  important  article 
of  trade.  The  flowers  are  monoicous,  but  on  distinct  erect,  compact,  many- 
flowered  panicles.  The  male  flowers  are  crowded  in  numerous  thick  cylindiic 
spikes,  anthers  6  on  the  teeth  of  a  cylindric  tube.  The  drupes,  1-2  in.  long,  are 
ovoid,  closely  packed,  600-800,  with  lanceolate  bracts  between,  in  a  huge  ovoid 
compact  pamcle,  often  weighing  40  lb.  A  second  species,  E,  fndanococca,  GseitiL, 
with  a  partly  decumbent  and  creeping  stem,  is  indigenous  in  South  America. 

6.  CALAMUS,  linn. 

Steims  long  flexible,  scandent  or  supported  by  trees  and  Bamboos,  nze- 
ly  short,  stilf,  and  erect;  the  upper  part  covered  with  leaves  and  tJie 
sheaths  of  fallen  leaves,  the  lower  part  annulate.  Leares  pinnate,  alt»^ 
nate,  remote ;  pinnae  flat,  linear,  rarely  oblong  or  cuneate,  often  aimed 
along  nerves  and  edges  with  spinous  bristles ;  petiole  and  the  long  persis- 
tent amplexicaul  sheaths  armed  with  rigid  dark-coloured  prickles,  often 
flat  and  placed  in  continuous,  horizontal  or  oblique  lines,  sometiineB  form- 
ing complete  rings ;  petioles  or  sheaths  terminating  in  long  whiplike 
thongs  armed  with  prickles,  scattered,  or  in  oblique  lines  or  rings. 
Flowers  monoicous  or  dioicous,  in  long  axillary  or  extroraxillary  panicles  ; 
peduncles  often  connate  at  base  with  the  sheath  of  the  next  following  leaf, 
armed  with  prickles,  the  main  branches  in  the  axils  of  cylindric  sheaths, 
truncate  or  terminating  in  a  flat  or  concave  blade ;  branches  and  branchlets 
generally  enclosed  in  a  succession  of  cylindric  or  funnel-«haped  sheatha 
Male  flowers  in  distichous,  often  scorpioid  spikes,  in  the  axils  of  an  oator, 
generally  broad-ovate  and  acute  bracti,  with  an  inner,  bicuspidate  and  cop- 
shaped  bract,  which  may  be  regarded  as  analogous  respectively  to  the  flowe^ 
ing  glume  and  palea  of  grasses.  Calyx  campanulate,  3*  dentate.  Petals  3, 
vaJvate  in  bud.  Stamens  6,  surrounding  a  rudimentary  3-fid  ovary ;  anthers 
sagittate,  adnate  at  the  back.  Female  flowers  often  pedicellate,  supported 
by  3  or  more  imbricate  bracts,  spirally  arranged  on  the  branchlets  ;  calyx  and 
petals  like  those  of  male  flowers.  Ovary  S-celled,  suiroonded  by  6  sterile 
stamens,  closely  covered  with  imbricate  reflexed  scales,  styles  3,  recurved, 
1*  erect  ovule  in  each  cell.    Fruit  1-  raiely  2>8eeded,  n^riy  dry,  with  a 
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hard  shining  rind,  composed  of  numerons  retrorse  imbricate  scales,  spirally 
arranged  on  the  surface  of  the  fruit.  Albumen  more  or  less  ruminate  near 
the  outside,  embryo  basal. 

1.  0.  Botang*  L. ;  Mart  Hist.  Nat  Palm,  iii.  334 ;  Eoxb.  Fl.  Ind. 
iii  777  ;  Kunth  Enum.  Plant,  iii.  207.— Syn.  C.  Eoxburghii,  Griff,  in 
Calc.  Journ.  of  Nat  Hist.  v.  43,  and  Palms,  t  192.  Common  Rattan, 
Sans.  Veira,  vetasa.     Yem.  Bet. 

Stems  long,  slender,  climbing,  enveloped  in  the  prickly  sheaths  of  the 
leaves,  without  the  sheaths  i-J  in.  diam.  Leaves  18-36  in.  long,  no  whip 
at  the  end  of  petiole,  but  sheaths  generally  furnished  with  long  prickly 
whip-like  thongs ;  leaflets  equidistant,  opposite  or  alternate,  linear-lanceo- 
late, with  numerous  longitudinal  nerves,  4-9  in.  long,  fine  spinescent  hairs 
along  the  edges  and  nerves.  Plickles  on  sheath  scattered,  rigid,  straight, 
with  a  thick  concave  or  flat  base,  those  on  petiole  chiefly  at  the  insertion 
of  leaflets,  similar,  but  stouter  and  often  recurved.  Common  peduncle  of 
inflorescence  with  stout  recurved  prickles,  main  branches  paniculate,  in  the 
axils  of  cylindric  prickly  sheatha  wider  and  obliquely  truncate  at  the 
mouth,  2-6  in.  long.  Fruit  straw-coloured,  with  scanty  sharply  add  pulp, 
l-seeded,  ovoid  or  subglobose,  ^  in.  long. 

Abxmdant  in  damp  places,  near  Jheels,  in  the  eastern  Dehra  Doon,  locally  in 
the  Siwalik  tract,  the  outer  hills  of  Garhwal  and  Eamaon,  in  NepaL  Eastern 
part  of  the  Ehairigarh  forests,  and  a  few  places  in  Gonda,  in  Oudh.  Bengal, 
the  Tend  of  Sikkim,  valleys  of  the  Satpura  range  (yem.  Pq^cty  prabb(hch>eUu; 
I  have  not  seen  specimens^.  Western  Gnats,  South  India,  and  Ceylon.  FL  July  ; 
£r.  in  the  cold  season.  Yields  the  common  Rattan  of  North- West  India,  which 
is  largely  exported  to  the  plains ;  chairs,  door-blinds,  and  many  kinds  of  basket- 
work  are  made  of  it 

Griffith,  Palms  t  191,  described  a  second  species  from  the  Doon  as  C.  Boy* 
leanus,  and  Martins  (Palm.  iii.  335)  adopted  it  According  to  Griffith,  it  difiers  in 
solitarv  long  spines  of  petioles  and  sheaths,  linear  leaves,  the  corolla  as  long  as 
the  calyx,  and  the  fruit  globose,  not  ovate.  Martius  adds  that  the  fruit  of  this , 
has  16,  and  that  of  Rotang  19-20  rows  of  scales;  but  as  fSar  as  known  at  present, 
the  arrangement  of  these  scales  is  subject  to  ffreat  variations  in  the  same  species. 
I  do  not  consider  C.  Royleanu8  distinct ;  but  the  cane-brakes  of  the  N.W. 
Himalaya  require  farther  study. 

Neaily  allied  are  the  following  species,  which  may  be  found  within  the  ranse 
of  this  flora.  They  have  whip-lDce  thongs  on  the  sheaths,  not  at  the  end  of  the 
petiole. 

C.  tenuis,  Roxb.  FL  Ind.  iiL  780  ;  Griff,  in  Calc.  Jonm.  v.  45,  and  Palms,  t 
193,  A.6.C.  Scandent,  monoicous,  flowers  in  pairs,  female  and  male  flowers 
on  the  same  spike,  leaflets  equidistant,  alternate,  3-nerved.  Stems  when  cleaned 
not  thicker  than  a  common  quilL  Vem.  Bet.  Common  in  Assam,  Silhet,  and 
Chittacon^. 

C.  jascwulatuSf  Boxb.  Fl.  Ind.  iii.  779  ;  Griff,  in  Calc.  Journ.  v.  52  ;  Palms. 
t^  195,  A.B.  Erect  when  young,  afterwards  leaning  in' search  of  support,  ana 
f}]ifnhiiig  over  trees  and  bushes.  Leaflets  collected  m  fascicles  of  2,  3,  or  4,  on 
opposite  sides  of  the  petiole,  prickles  on  petioles  1-2  in.  long,  in  twos  or  tluees 

*  Linmeos's  naihe  C.  Rota/ng  included  several  species ;  Griffith  abandoned  it  on  that 
account,  bat  Martins,  after  considering  Griffith's  objections,  restored  it 
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at  the  base  of  the  pinnsdy-on  sheaths  broad-based,  and  often  in  oblique  lino, 
sheaths  and  petioles  yviih  brownish-white  mealy  tomentunu  Bracts  of  male 
flower-spikes  large,  funnel-shaped.  Bengal,  in  the  plains  as  well  as  in  the  lulls : 
walking-sticks  axe  nuide  of  the  stems. 

The  Rattan,  which  yields  the  long  rope-like  canes  in  Banna  {TamaUa, 
Kyein)i  used  in  the  place  of  ropes  on  timber  rafts,  and  of  which  the  cables  stretched 
across  liie  Salween  river  at  the  rope-station  are  made,  grows  in  moist  vaUeys  in 
Martaban  and  Tenasserim,  often  200  ft  long,  the  ele|;ant  crown  of  leaves  m- 
mounting  cisantic  trees,  over  which  it  climbs.  It  is  referred  to  C.  lat^olwSf 
Roxb.  FL  IncL  iii.  776  ;  Qriff.  Palms,  t.  198,  leaflets  fasciculate,  broadl;r  ^<^ 
late,  petioles  of  older  leaves  ending  in  prickly  whip-like  thongs ;  pnckles  on 
dieatns  and  petioles,  large  in  oblique  rings.  AJso  found  in  Eastern  Ben^  The 
various  kinds  of  canes  and  Rattans  imported  into  Europe  from  India,  Siam,  Oo- 
chin-China,and  the  Indian  Archipelago,are  chiefly  the  produce  of  species  of  Oala- 
mv>9  and  allied  genera.  The  Malacca  cane  of  Sumatra  is  generally  ascrihed  to 
C.  Scipionum,  which  Lonreiro  described  from  Cochin-China. 

Sago  is  chiefly  the  produce  of  several  species  of  Metroxylon  {Somu)  which 
belong  to  the  same  tribe  as  CalamuSf  but  have  tall  erect  stems  and  the  heart 
flUed  with  farinaceous  substance.  Metroxylon  Bumphii,  Mart  Hist  Nat 
Palm.  1 159,  and  M,  laeve,  Mart.,  grow  in  Uie  Indian  Archipelago,  Malacca,  and 
Siam. 

Two  remarkable  genera,  Ntpa  and  Phvtdephas,  resemble  Palms  in  general 
habit,  and  their  la^  pinnate  leaves,  but  they  differ  essentially  in  the  stnictnie 
of  the  flowers.  Ntpa  fnUicans,  Thunb. ;  Mart  Hist  Nat  Palm,  t  171, 172, 
is  abundant  in  the  mud  of  the  Sundarbans,  in  the  delta  of  the  Irawaddee  and 
Salween  rivers,  and  elsewhere  on  the  coasts  of  the  Bay  of  B^igal,  and  on  the 
islands  of  the  Indian  Archipelago.  A  creeping  stem  bears  tufts  of  g^tic 
feathery  pinnate  leaves  often  more  than  20  ft.  long.  The  flowers  are  monoiooos 
on  one  inflorescence,  a  thick  spadix  with  numerous  bracts,  bearing  nameroflB 
lateral  deciduous  male  catkins,  and  at  the  ends  of  each  brandi  a  few  heads  fli 
female  flowers.*  The  mal^  flowers  are  triandrous,  the  3  stamens  connate  into  (Hie 
column  ;  the  female  flowers  are  without  any  perianth.  The  fruit  foims  lax^ 
compact  rounded  heads,  consisting  of  numerous  l-seeded  fibrous  angular  drupes 
with  a  hard  homy  albumen. 

Phytdephas  macrocarpa,  Ruiz  et  Pavon  ;  Bot  Mag.  t  4913,  4914,  has  hard 
seeds  whidi  are  largeljr  imported  into  England,  under  t;he  name  of  Y^tahle 
Ivory,  and  used  extensivel  v  for  turning.  Like  Nipa  Jriuicans  it  is  gr^rio^ 
and  has  a  creeping  stem  often  20  ft  long,  with  large  pinnatifld  leaves,  ISrSO  ft> 
long.  The  flowers  are  generally  dioicous ;  the  male  flowers  with  nruneronj 
stamens ;  the  female  flowers  with  a  6-9-celled  ovary,  and  a  lone  erect  S-P-fid 
s^le.  Western  South  America,  between  the  9th  degree  of  nortn  and  the  Stn 
of  south  latitude. 

Obdeb  LXXYIIL  ORAMINEiE. 

Annual  herbs  with  a  fibrous  root,  or  a  perennial  underground  stem 
(rhizome)  producing  annual  or  perennial  stems  (culms),  generally  in  tuflsor 
clusters.  Rhizome  mostly  branching,  composed  of  vascular  bundles  scat- 
tered in  cellular  tissue.  Stems  jointed,  usually  hollow  between  joints  i 
the  joints  near  the  ground  often  with  rings  of  adventitious  rootlets  (sped- 
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ally  in  Bamboos).  Leaves  alternate,  consisting  of  a  tnbnlar  sheath,  split 
to  the  base,  and  a  narrow,  linear  or  lanceolate  blade  (in  Bamboos  joined 
to  the  sheath  by  a  petiole) ;  inner  face  of  sheath  often  prolonged  into  a 
membranous  or  coriaceous  ligule.  Flowers  mostly  bisexual,  arranged  in 
distichous  1-  or  many-flowered  spikelets.  Spikelets  supported  at  the  base 
and  often  enclosed  by  two  or  more  bracts  (empty  glumes),  the  axis  or 
rachis  bearing  one  or  numerous  distichous  bracts  (flowering  glumes). 
Each  flowering  glume  bears  in  its  axil,  on  the  short  axis  of  the  flower,  the 
palea,  a  membranous,  generally  transparent  bract^  mostly  2-keeled.  Be- 
tween palea  and  the  flowering  glume  are  a  1 -celled  ovary,  with  2  distinct, 
often  lateral,  styles,  or  1  terminal  style,  generally  2-  or  3-fld,  surrounded 
by  3,  6,  rarely  more  or  fewer  stamens,  and  2  or  3  membranous,  often  cili- 
ate  scales  (lodicules).  Anthers  2-celled,  cells  contiguous,  opening  longi- 
tudinally. Fruit  a  l-aeeded  caryopsis,  pericarp  generally  closely  adhering 
to  the  testa,  and  sometimes  (Oats,  Barley)  adhering  to  the  palea  and  flower- 
ing glum&  Embryo  at  the  base  of  the  albumen  on  the  outside,  small, 
its  position  conspicuous  on  the  surface  when  the  pericarp  is  thin  and  closely 
adhering  to  the  testa ;  not  conspicuous  when  the  pericarp  is  thick,  coriaceous, 
woody  or  fleshy.  Albumen  fimnaceous,  composed  of  thin-walled  cells,  fiUed 
those  near  the  outside  with  albuminous  (nitrogenous)  substances,  the  mass  of 
the  cells  chiefly  with  grains  of  starch.  Embryo  consisting  of  a  broad  cotyle- 
donary  body  (scutellum)  contiguous  to  the  albumen,  a  basal  radicle  and  the 
plumule.  Wben  germinating,  the  scutellum  remains  enclosed  in  the  seed, 
the  radicle  protrudes  and  lateral  root-fibres  emerge  from  it,  while  the  plu- 
mule, in  the  opposite  direction,  unfolds  its  leaves.  During  the  process  of  ger- 
mination the  starch  of  the  albumen  is  gradually  converted  into  sugar  and 
other  soluble  substances,  which  pass  into  the  embryo  through  the  scutel- 
lum, and  serve  as  the  food  of  the  plant  in  the  first  stage  of  its  growth. 

Grasses  comprise  upwards  of  4500  species,  grouped  under  numerous  tribes. 
Those  here  described  all  belong  to  the  tribe  BanUnise<Bj  which  are  charac- 
terised by  woody,  mostly  perennial  stems  (culms)  with  numerous  branches 
at  the  nodes,  leaves  petiolate,  articulate  at  the  base  of  the  petiole,  decid« 
nous,  leaving  the  branchlets  surrounded  by  persistent,  generally  coriaceous 
sheaths,  stamens  3  or  6,  rarely  more,  style  1,  2-3-fid,  rarely  undivided. 
As  in  Palms,  the  vascular  bundles  in  the  inner  part  of  the  Bamboo  stem 
are  composed  of  vessels,  cells,  and  fibres,  while  those  near  the  surfjaee 
consist  of  fibres  only,  lliese  are  close  together,  almost  confluent,  forming 
the  hard  outer  rind  of  the  Bamboa  At  the  nodes  the  vascular  bundles 
crofls  from  one  side  of  the  stem  to  the  other,  forming  the  principal  mass  of 
the  hard  horizontal  partition  walls  which  separate  the  joints.  The  stem 
of  Bamboos  with  hollow  joints  has  much  less  cellular  tissue  than  the  stem 
of  Palms,  and  the  vascular  bundles  difler  in  shape  also.  Morphologi- 
cally and  with  regard  to  its  anatomical  structure,  the  underground  st^ 
(rhizome)  of  Bamboos  has  more  analogy  with  the  perennial  stem  of  Palms 
like  Phasnix,  Borassus,  Cocas;  but  &ese  points  demand  farther  study. 
An  excellent  monograph  of  Bamboos  by  General  Munro  is  published  in 
the  26th  volume  of  the  Transactions  of  the  Linnean  Society,  where  the 
number  of  spedes  described  is  170. 

2n 
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Cffispitofle  ahrabt  with  Blenderi  moitly  aimiul  stemi ;  ^ike- 
leti  pedimculate,  racemose  or  paniculate  ;  stamens  3. 
Branches  of  panicle  in  the  axils  of  small  linear  bracts      •    1.  ABinnoiNA&iA. 
Branches  of  panicle  in  the  axils  of  large  amplexicanl  bracts    2.  Tbax kocalamus. 
Ckunpaet  olnm{Mi  of  tall  perennial  stems  ;  spitelets  generally 
sessile,  in  interrapted  spikes ;  stamens  6. 
Lodicules  2  or  3 ;  s^le  deciduon%  deefiv  2-  or  8-fid ;  em- 
bryo conspicuous  on  the  surface  ot  tne  caryopsis  3.  Bambusa. 
•  Lodicules  none ;  style  filiform,  undirided  or  2-3-nd  at  the 
apex,  base  persistent ;  embryo  not  oonspiouous  on  the 
surfiice  of  tne  caryopsis 4.  Devbhooalamus. 

1.  ABinfDIXrABIA,  Michanx. 

Stains  elendery  generally  annual,  erect,  csespitoBe,  with  small  leayes. 
Inflorescence  generally  terminal,  panicnlate  or  racemose ;  in  some  spedes 
tbe  flowers  are  on  distinct  leafless  culmsL  Spikelets  2-12-fiowered,  flowen 
distant,  distichous,  imbricate,  mostly  bisexual,  the  terminal  generally  ster- 
ile. E^pty  glumes  2,  narrow,  wi^  few  nerves,  tbe  lower  smaller  thin 
the  upper.  Flowering  glume  concaye,  with  numerous  neryea.  Palea  %- 
keeled,  narrow,  genendly  shorter  than  the  flowering  glume.  Scales  3,  cili- 
ate.  Stamens  3.  Style  diyided  at  the  top  into  2  or  3  plumose  stigmas. 
Caryopsis  terete^  with  a  deep  furrow. 

1.  A.  falcata,  "Nees ;  Munro  in  Trans.  Linn.  Soc.  zxyi  26. — Syn.  A. 
uHlis,  Cleghom.  Yarn.  Nirgdl^  nigdly  ringal^  nagre^  narri^  garri^  gmk 
Local  n.  Spiug^  gorwa^  spUcsu^  pitso,  Kunawar;  Ktoei,  Tibet;  Fivng, 
K.W.P. 

Stems  annual,  6-10  ft.  high,  densely  csdspitose,  ^  in.  diam.,  hoUow, 
intemodes  6-12  in.  long,  the  sheaths  on  young  e^oots  thinly  membian- 
ous,  glabrous  6-7  in.  long,  tapering  into  a  subulate  apex  Ij^  in.  long. 
Branches  slender,  numerous,  in  compact  half-whorls.  Leayes  linear,  4-5 
in.  long,  ^  in.  broad,  glabrous  aboye,  with  scattered  soft  long  haiis 
underneath;  midrib  prominent,  whitish,  longitudinal  neryes  nnmeroos, 
8-6  pair,  prominent;  no  transyerse  yeins.  Flower-bearing  stem  leafless; 
branches  slender,  numerous,  in  compact  half-whorls.  Spikelets  in  pani- 
culate racemes,  the  principal  ramifications  in  the  axils  of  short  linear  or 
oyate  membranous  bracts.  Spikelets  lax,  j^  in.  long,  2-3-flowered,  the 
terminal  flowers  generally  sterile.  Empty  glumes  2,  about  half  the 
length  of  the  lowest  flower,  membranous,  with  prominent  longitudinal 
nerves,  apex  obtuse,  cfliate.  Flowering  glume  scabrous,  acute,  7>9-neryed, 
membranous,  hairy  at  the  apex.  Palea  as  long  as  the  flowering  ^ume, 
2-keeled,  with  longitudinal  neryes  outside  the  keels.  Scales  3-neryed 
and  fimbriate.     Style  deeply  bifid. 

Noith-West  Himalaya  between  4600  and  10,000  ft,  ascending  to  18»000  ft 
from  the  Bavi  to  Nepal,  abundant  in  places,  gTe^ariou8«  oft^i  forming  under- 
wood in  moist  forests  of  Abies  SnUthiana^  A,  Wd>btana,  Quereut  setMcarpifi^ 
FL  May,  the  seeds  ripen  in  August.  Clusters  compact  of  100  or  more  stems, 
attains  20-40  ft  according  to  Madden.  Hardy  in  England.  Two  kinds  are 
generally  distinguished,  one  growing  at  lower  eleyations  {up  to  7000  ft}i  tfain&er, 
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with  solid  or  nearly  solid  culms  and  nanow  leaves,  the  other,  oiowing  between 
8000  and  12,000  ft,  with  shorter,  thicker,  and  hoUow  cnhnB  ana  broader  leaves, 
'  the  foliage  more  feathez^r.  Vein.  Garu  gvrch  (Powell^  Pai^ab  Produots,  518^ 
667).  It  is  a  matter  for  in^idry  whether  one  of  these  is  not  Thamnocalam'a$ 
9Mtthifloru$,  or  another  species  of  Arundinoma,  The  solid  kind  ifl  said  to  be 
the  tougher  of  the  two,  and  is  used,  when  dry,  a  year  after  cutting,  to  support 
the  earth-roofs  of  the  hill-cottages.  It  is  also  made  into  mats  and  basket-work. 
The  hollow  kind  is  made  into  shepherds'  pipes,  fishing-rods,  and  is  exported  to 
theplains  for  Hooka-tubes  ;  it  is  also  employed  for  baiuLCt-work. 

The  small  Bamboo  of  the  Nilgiris  is  A,  Wightiana^  Nees  ;  Bedd.  FL  Svlv. 
AnaL  Qen.  t.  SB;  annual  stem  6-12  ft  hifih ;  flowers  in  terminal  slender-branched 
jMnicles  at  the  end  of  leaf-bearing  cunns,  spikdets  2-5-flowered,  ^  in.  long, 
single,  on  long  filiform  peduncles,  leaves  with  indistinct  transverse  veins^ 
sheaths  persistent,  coriaceous,  adpressed  to  branchlets. 

2.  THAMXrOCAIiAMnS,  Falconer. 

Characters  of  ArymdinariOy  excepting  the  bracts  subtending  the  main 
blanches  of  the  inflorescence,  which  are  lanceolate  or  ovate-lanceolate,  en- 
dosing  the  racemes  of  spikelets  in  bud,  and  exceeding  half  their  leaogth 
when  fidly  developed. 

Leaves  with  prominent  transverse  nerves ;  sheathing  bracts  3 

in.  long 1.  7*.  aptUkifiOimB. 

Leaves  without  tnmsverse  nerves  \  sheathing  bracts  less  than 

1  in.  long %  T,  FdUxmeri, 

1.  T*  spathiflonui,  Munio  1.  c.  34. — ^Yem.  Ringall,  Deoban  range. 

Stems  csespitose,  i  in.  diam.,  intemodes  4-8  in.  long,  brown,  shining, 
branches  12-18  in.  long,  in  fascicles  or  in  half-whorls;  the  sheaths  on 
yotuig  shoots  glabrous,  with  numerous  prominent  nerves,  fimbriate  at  the 
moutih  and  edges,  narrowed  somewhat  abruptly  into  a  distinct,  subulate 
apex  2  in.  long.  Leaves  3-5  in.  long,  ^-^  in.  broad^  distinctly  petiolate, 
3  prominent  secondary  nerves  on  either  side  of  midrib,  transverse  nerves 
conspicuous ;  sheath  2  in.  long,  striated  with  raised  longitudinal  lines, 
fimbriate  at  the  mouth,  with  a  long  ligula,  persistent  aiter  the  leaves 
fall,  forming  an  acute  angle  with  branches.  Flowers  in  large  panicles, 
wiUi  slender  drooping  branches.  Bacemes  of  2  or  3  spikdeta  in  the 
axils  of  large  amplexioaul  oblong  multinerved  bracts  3  in.  long.  Spike- 
lets  linear-lanceolate,  1-1^  in.  long,  of  6-8  hairy  distinct  flowers.  Empty 
glnmes  2,  white,  membranous,  glabrous,  linear-lanceolate*  Articulation 
of  lachis  between  two  flowers  ^  the  length  of  flowering  glume.  Flower- 
ing glume  |-4  in.  long,  long-acuminate,  7'9-nerved,  roughly  hirsute,  with 
long  hairs  at  uie  base.  Palea  much  shorter  than  flowering  glume,  2-ribbed, 
with  2  nerves  betweien  the  ribs,  aiid  2  on  each  sida  Scales  3,  lanceolate. 
Stamens  3.     Style  3-fid. 

Upper  part  of  Hattu  (8400  fU,  T.  Thomson,  Ai^.  ]  847.  Deoban  (8000  ft.) 
D.B^  May  186a  Dudatoli  in  (krhwal  (8500  ft.),  Strachey  and  Winterbottom. 
In  ELamaon,  Nepal,  fmd  in  Sikkim  on  Mount  Singalelah  at  11,000  ft    Hjook«r. 

2.  T.  Falooneri,  Hook,  fil ;  Munro  L  c.  34 
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Leaves  thin,  34  in.  long,  ^|  in.  broad,  nairowed  into  a  alender  peti- 
ole ;  sheaths  membranous,  tnincate  below  the  petiole.  Flowering  bxanehes 
(on  leafless  culms  f)  numerous,  slender,  12-18  in.  long,  bearing  numerous* 
distant  short  racemes.  Bacemes  sessile,  1  in.  long,  supported  at  the  base 
by  6-8  imbricate  membranous  bracts,  the  outer  shorter,  ovate,  the  inner 
ovate-lanceolate,  nearly  as  long  as  spikelet.  Spikelets  glabrous,  of  one 
fertile  and  a  terminal  sterile  flower ;  empty  glumes  2,  moro  than  haK  the 
length  of  spiJ^elet. 

Mailhari  Pass,  Eamaon  (8000  ft.),  Strachey  and  Winterbottom.    NepaL 

3.  BAMBUSA,  Schreber. 

Large,  mostly  erect,  often  gigantic  Bamboos,  the  stems  generally  massed 
together  in  compact  clumps  or  clusters.  Flowers  in  a  few  species  on 
lefii'-bearing  stems,  generally  on  stems  without  leaves,  which  die  alter  the 
seed  is  ripe.  In  some  species  one  or  a  few  stems  only  of  the  entire  duster 
bear  flowers  at  one  time — ^these  are  the  Bamboos  which  flower  annually; 
in  others  all  or  nearly  all  stems  of  one  cluster  come  into  flower  at  the 
same  time,  followed  by  the  death  of  the  entiro  cluster — ^these  are  the 
Bamboos  which  flower  after  long  periods,  for  it  generally  happens  that  all 
or  most  clusters  of  the  same  species  come  into  flower  simultaneously  in  one 
district,  so  that  in  one  year  all  Bamboos  of  one  species  die  over  extensive 
areas,  followed  by  a  dense  mass  of  seedlings,  which  come  to  maturity  and 
bear  flowers  after  a  period  varying  accordrog  to  ciroumstanoes.  Spikelets 
generaUy  many-flowered  ;  empty  glumes  2  or  moro,  the  lower  shorter,  the 
upper  similar  to  the  flowering  glumes.  Palea  2-keeled,  keels  genmUy 
fimbriate.  Scales  3,  ciliate,  membranous  or  hyaline.  Stamens  6.  Caiy- 
opsis  with  a  deep  longitudinal  furrow,  often  adhering  to  the  palea  and 
flowering  glume. 

Branches  spinescent ;  leaves  small  •        *••..].  B,  anmdinaeuu 
Branches  onanned. 
Spikelets  terete. 
Leaves  middle  -  sized,  pale  and  soft  •  pubescent  beneath, 
transverse  veins  none,  spikelets  1-2  in.  lon^  joints 
of  rachis  elongated,  thickened  into  a  haiirdiBC  under 
the  flowering  glume ;   scales  cnneate^  thickened  at 
base,  but  wiuiout  prominent  nerves .  .        ,      2,  B,  Tulda, 

Leaves  large,  concolorons,  glabrous  but  scabrous  along 
edges,  transverse  veins  distinct;  spikelets  |-i  in.  long, 
joints  of  rachis  short,  glabrous ;   scales  ovate  or  obo- 
vate,  with  distinct  longitudinal  nerves      •        .        ,      S.  B.  Baleooa, 
Spikelets  laterally  compress^,  flowers  distichous;  leaves 

with  distinct  transverse  veins       .        •        •        •        ,      4,  B.  vulgarit, 

1.  B.  anmdinacea,  Betz;  Munro  L  c.  103;  Eoxb.  Cor.  PL  t  79; 
FL  Ind.  ii.  191 ;  Bedd.  Fl.  Sylv.  t.  821.— Sans.  Voiiaa.  Yam.  Magar 
hdnSf  ndl  hdns^  Pb. ;  Bdfi^,  kattangy  kuttung  bdnSy  N.W.  and  Central 
India ;  Mandgay,  Bombay  (Dalzell) ;  Veduru,  Telugu. 

Stems  tall,  green,  shining,  with  spinescent  branches,  paeked  does  in 
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large  compact  clmnps  of  30-100,  generally  30-50  ft.  bigh,  but  attaining 
much  larger  dimensions  on  the  west  coast  and  in  the  Satpura.  Joints 
4-9  in.  diam.,  walls  thick,  cavitj  small;  lower  branches  sti£^  green, 
spreading,  spinescent,  with  a  few  leaves ;  upper  branches  alternate,  regu- 
larly distichous.  Spines  strong,  sharp,  curved,  either  in  pairs  at  the  base 
of  a  branch,  or  in  threes,  the  middle  one  the  largest.  Leaves  small,  thin, 
lanceolate,  4-8  in.  long,  and  ^  in.  broad,  generally  glabrous,  sometimes 
with  scattered  hairs  underneath,  5-6  pair  of  prominent  longitudinal  nerves 
on  either  side  of  midrib ;  sheaths  persistent,  coriaceous,  1-2  in.  long, 
glabrous  or  pilose  with  scattered  hairs,  more  or  less  fimbriate  at  mouth  or 
edges.  Flowers  at  long  intervals,  probably  at  the  age  of  thirty  years,  all 
stems  of  one  dump  being  covered  with  flowers  at  the  same  time,  a  few 
leaves  often  appear  with  the  flowers.  Spikelets  mostly  sessile,  in  dense 
half-whorled  clusters  at  the  nodes,  glabrous,  shining,  the  fimbriate  edges 
of  the  palea  prominently  apparent  Empty  glumes  2-4 ;  flowering  glumes 
4-10,  the  upper  generally  staminiferous  only  and  sterile,  flowering 
glume  thickened  and  mucronate  at  the  apex,  wholly  glabrous,  not  ciliate 
at  the  edges,  often  shorter  than  the  palea.  Scales  2,  hyaline,  fimbriate. 
Anthers  with  an  obtuse  glabrous  point  between  the  ceUs.  Ovary  glab- 
rous ;  style  deeply  2-  or  3-fid,  stigmatic  branches  long-plumose.  Garyopsis 
I  in.  long,  enclosed  in  glume  and  palea. 

Throujghout  South  India,  particularly  abundant  in  the  Anamallays,  Wynad, 
the  adioining  forests  of  Mysore,  OooTg,  Malabar,  and  Canara.  In  Bel^um,  the 
Khanaeish  Dangs,  at  Sironcha  on  the  Gk)daveiy.  On  two  feeders  of  the  Bagh 
river,  a  tributary  of  the  Wain^anca  at  the  base  of  the  Satpura  range.  Jubbul- 
pnr,  Bengal,  and  ^cultivated)  m  the  sub-Himala}ran  tract  of  the  Paniab. 

The  stems  attam  70-90  ft.  in  the  forests  of  Bejagarh  near  the  Baffh  river,  and 
on  the  western  coast  The  manifold  uses  of  this  Bunboo  for  bnildmg,  scaffold- 
ing, ladders,  carrying  and  tent  poles,  the  masts  of  boats,  water-pipes,  and  various 
other  purposes,  are  well  known.  Continued  immersion  of  Bamboos  in  water, 
or  better  still  in  a  solution  of  sulphate  of  iron  or  lime-water,  renders  them  more 
durable.  It  forms  thick  and  impenetrable  hedges.  In  Hyder  Ali's  time,  the 
town  of  Bednor  in  north-west  Mysore,  was  deluded  by  a  deep  trench  filled 
with  clumps  of  this  Bamboo. 

Isolated  flowering  clumps  of  this  Bamboo  are  found  occasionally,  but  as  a 
rule  all  dumps  in  one  district  come  into  flower  simultaneously,  a  lew  clumps 
flowering  in  the  previous,  and  some  in  the  succeeding  }rear.  After  the  seed 
ripens,  the  stems  oie  down  to  the  ground,  and  in  the  following  year  a  dense  mass 
of  seedlings  spring  up,  forming  during  a  series  of  years  a  close  thicket  of 
slender  stems,  until  tne  young  rhizome  gets  sufficient  strength  to  produce 
larger  shoots. .  Shoots  of  a  foll-^wn  rhizome  attain  their  fuU  length  in  one 
or  two  months,  h&mt  covered  m  that  stage  with  large  leafless  hairy  sheaths. 
Subsequently  the  lea^bearing  branches  develop  in  the  axils  of  their  sheaths,  and 
the  stem  gradually  matures  and  gets  hard  and  firm.  It  is  a  matter  for  farther 
inquiry  uniether  this  and  other  Bamboos  come  into  flower  after  they  have 
attained  a  certain  age.  Beddottie  (FL  Sylv.  Manual,  p.  289^  is  of  opinion  that 
this  species  ffenerally  flowers  at  an  ajge  of  about  32  years,  there  being  a  flower- 
ing on  recora  (on  the  western  coast)  in  1804, 1836,  and  1868.  In  Canara,  how- 
ever, this  species  (probably),  BidunqulUy  Can.,  flowered  in  the  Supa  forests 
in  1864.  Tnis  difference  is  in  accoroance  with  what  I  have  observed  in  the 
case  of  other  species  {B»  polymorpha,  Kpct^wumoa,  B.  Tuldoj  Teiwa)^  that 
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though  the  Bamboos  of  the  same  kind  in  one  district  flower  simultaaeoiuly, 
those  in  another  district  follow  a  few  years  later.    The  Urge  Bamboo  (this  spedes 
probably)  on  the  Nerbudda  between  Jubbulpur  and  M^dla  flowered  ana  died 
m  1839,  and  the  same  happened  a  few  years  ago.    Dr  Hooker.  ^Him.  Joomals, 
L  155)  is  of  opinion  that  Bamboos  do  not  flower  at  any  prescribed  age,  but  at 
any  period  when  fall-grown  and  the  circomstanoes  of  the  season  are  favooraUe 
to  their  floweriiig.    xne  question  is  bv  no  means  cleared  up^  and  more  acennte 
records  of  the  flowering,  not  of  Bamooos  g^erally,  but  ot  certain  species,  ue 
wanted.    It  also  is  a  matter  for  farther  inquiry,  whether  the  rhisomes  of  those 
Bamboos,  all  stems  of  which  flower  and  seed,  die  or  produce  fresh  shoots. 
What  I  have  seen  in  Burma  and  India,  leads  me  to  think  that  they  die,  and 
that  in  such  cases  reproduction  takes  place  entirely  from  seed.    It  is  different 
with  those  kinds  of  which  a  few  stems  only  of  one  dump  come  into  flowen 
The  seed  of  this  and  other  species  of  Bamboo  has  often  saved  the  lives  oC 
thousands  in  tames  of  scarcitjr,  1812  in.  Qrissa,  1864  in  Ganara,  and  1866 
(probably  B,  Tulda)  in  Malda.    When  youns,  the  hollow  joints  of  Bamboos 
are  partly  full  of  a  watery  liquid,  which  ffraouall^  dries  up  as  the  stems  get 
older.    It  is  not^  impossible  that  the  well-known  mlicious  d!eposit  {Tabatheer), 
which  is  found  in  tne  joints  of  this  and  other  species,  may  oe  the  residinmi 
of  the  fluid  which  often  fills  the  joints.    The  ashes  of  all  Bamboos  are  rich 
in  silica. 

B.  spvnoBa,  Boxb.  FL  Ind.  ii.  198 ;  Munro  L  o.  104 ;  Bedd.  Fl.  Sylv.  S31,  is 
beUeved  to  differ  in  more  solid  stems,  a  paler-coloured  and  more  striated  flo1re^ 
panicle,  smaller  and  more  coriaceous  spikelets,  with  fewer  flowers  and  eeneral^ 
smaller  leaves  often  hairy  on  the  under  side.  Boigal  and  Burma,  ana,  accord- 
ing to  Beddome,  on  the  north-east  (not  on  the  west  side)  of  the  Madras  Pre- 
sidency. S.  Eurz,  however,  calls  the  Burmese  Kydkaimoa^  B.  arwvdMMioia^  and 
I  have  never  been  able  to  find  any  difference  either  in  grrowinff  or  in  herbarium 
specimens  between  the  thorny  &mboo  of  Western  India  and  Burma.  Fad- 
ing farther  research,  I  am  incuned  to  unite  the  two  species. 

2.  B.  Tuldft,  Boxb.  FL  Ind.  ii  193 ;  Munio  L  c.  91.  — Yenu  PeJba  Bm, 
Hindi ;  T%Ma  Bans,  Bang. ;  Theiwa,  Buim. 

Stems  tall,  unarmed,  the  joints  with  a  large  cavity  and  thin  walls.  Leaves 
lanceolate,  6-9  in.  long,  about  1  in.  broad,  glabrous  above,  ondezneath  p&lo 
and  with  diort  soft  pubescence,  edges  scabrous ;  6  pairs  of  slightly  prominent 
secondary  nerves,  transverse  veins  none ;  sheaths  glabrous,  witb  2  distiiv^ 
rounded,  auriculate,  often  fimbriate  lobes  at  the  base  of  the  short  flat  pefe^ 
ole.  Flowera  at  long  intervals,  all  stems  of  one  dump  bearing  flowers  at 
the  same  time^  each  stem  being  converted  into  an  ^'  immense  oblong  waving 
panicle,  composed  of  innumerable  supra-decompound  ramifications  "  (Boxb.) 
Spikelets  lanceolate,  1-2  in.  long,  sessile,  in  dusters  of  4-10,  in  long  slen- 
der, interrupted,  often  branching  spikes,  12-24  in.  long,  1  or  several  stout 
and  woody  branches  at  each  node,  bearing  numerous  lateral  spikesy  an<i 
surrounded  at  the  base  by  fascideB  of  donder  sometimes  branchmg  spikes. 
Spikelets  glabrous,  shining,  4-10-flowered,  with  4-6  empty  glumes  at  the 
base,  which  are  often  gemmiparous.  Joints  of  raehis  dongated,  thickened 
into  a  hairy  disc  under  the  flowering  glume,  and  distinctly  articulate  at  that 
point,  joints  one-third  the  length  of  the  flowering  glume.  Flowering  glnme 
mucronate,  with  13-16  broad,  whitish,  prominent  nerves,  slightly  pubesr 
cent  at  the  edges  near  apex.    Palea  sharply  2-keded,  keds  long-mate, 
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bat  not  conspioaous  withoat  lemoying  the  flowering  glume ;  7  prominent 
nerres  between  the  keels.  Scales  coneate-oblong,  obliquely  truncate, 
irregularly  cut  and  fimbriate  with  broad  subulate  teeth,  base  thickened, 
particularly  on  one  side,  edges  and  upper  part  transparent,  no  distinct 
nerves,  the  third  lodicule  generally  long,  linear.  Anthers  glabrous,  con- 
nective  with  a  short  blunt  apex.  Ovaiy  oboyate-oblong,  hirsute ;  style 
deeply  3-fid. 

The  common  Bamboo  of  Bengal.  Not  uncommon  in  the  deciduous  forest  of 
Peeu,  generally  occupying  lower  and  moifiter  stretches  of  ground  in  company 
wiUi  Tmwa  (CephcUostachynm  pergracUe,  Munio),  the  d^  hiUs  surrounding 
being  covered  with  I)endrocalamua  strictus.  AIbo  associated  with  Bambtua 
pdumorpha^  Munro,  Kyathatmwa.  FL  May.  Generally  used  for  zoofis  and 
scanolding,  found  more  durable  if  soaked  in  water  previous  to  beinc  used.  The 
young  shoots  are  pickled.  Used  laisely  to  make  mats  for  the  walls  and  roofs 
of  cottages.    Baskets,  fans,  and  window-blinds  are  made  of  it 

B.  nutans,  WalL  ;  Munro  L  c.  92,  of  Nepal,  Assam,  Easia  hilk,  and  Silhet, 
agrees  with  B,  Tulda  in  all  essential  characters ;  the  leaves  are  of  medium  size, 
pale  beneath  and  with  slight  soft  pubescence,  the  spicules  are  long,  with  elon- 
eated  distinctly  articulate  elavate  joints  of  the  lachis,  terminating  in  a  ludry 
disc  under  the  flowering  glume,  the  fimbriate  edges  of  the  palea  are  not  con- 
spicuous on  the  face  of  the  spikelet,  the  connective  of  the  anthers  terminates  in 
a  blunt  glabrous  point,  and  the  lodicules  are  cuneate,  with  a  thidc  base  and 
without  prominent  nerves.  Munro  states  that  it  is  a  much  smaller  plant,  with 
a  slender  and  nearly  solid  stem,  the  leaves  whiter  below,  and  few  futile  spike- 
lets.  Nepal,  Sikkim  at  5000  to  7000  ft.  (vem.  Mahlo),  Assam  {Bidhuli  BoM^ 
Mukial  JBans),  Easia,  Silhet,  and,  according  to  Dr  Stewart,  in  the  SiwaUk  tract, 
probably  extending  west  to  the  Qanges. 

3.  B.  Baleooa,  Boxb.  FL  Ind.  iL  196 ;  Munro  L  c.  100.— Vem.  Baiku 
Bans,  Beng. 

Stems  tall  unarmed,  stouter  and  often  taller  than  of  B.  Tulda.  Leaves 
oblong-lanceolate,  with  a  large  rounded  subcordate  base,  6-12  in.  long 
and  1-2  in.  broad,  glabrous,  green  on  both  sides,  edges  scabrous;  se- 
condary nerves  7-11  on  either  side  of  midrib,  not  very  prominent;  trans- 
yerse  veins  distinct  but  distant ;  sheath  truncate  at  the  base  of  the  short 
petiole ;  ligula  membranous,  broadly  triangular.  Spikelets  ^  in.  long, 
ovoid-lanceolate,  4-6-flowered,  conspicuous  by  the  fimbriate  keels  of  palesB, 
sessile,  in  compact  half-whorled  clusters  on  long  interrupted  spikes. 
Empty  glumes  2,  unequal.  Flowering  glumes  thin,  membranous,  with  a 
broad  concave  base,  and  a  wide  membranous  edge,  ciliate  near  the  top, 
with  prominent  longitudinal  nerves.  Eachis  not  distinctly  articulate, 
joints  short,  glabrous,  not  much  thickened  below  the  flowering  glume. 
Palea  as  long  as  flowering  glume,  fimbriate  at  keels  and  hairy  at  edges ; 
nerves  indistinct ;  lodicules  ovate  or  obovate,  with  longitudinal  branch- 
ing nerves,  each  branch  terminating  in  a  long  subulate  cilia  or  tooth. 
Anthers  glabrous,  connective  terminating  in  a  short  dark  point. 

Bengal,  Assam  {Bora  BalUka),  Cachar.  Beckoned  the  best  Bamboo  in  Ben- 
gal for  building,  scaffolding,  ana  other  works  requiring  both  sise  and  strength. 
Long  immersion  in  water  tends  to  make  it  firmer,  and  proof  against  tb» 
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attacks  of  Bostrichi  (Boxb.)  To  B,  Balcooa  I  am  imclmed  to  refer  the  laige 
Bamboo  which  is  caltivatea  near  yillajQ;e8  in  the  outer  hills  below  Simla,  as  hi^ 
as  Sairi  f5500  ft.),  but  not  hi^er.  Ine  stems  attain  40  ft.  they  are  bianchleBs 
to  a  heignt  of  about  5  fL,  the  rinffs  at  the  nodes  are  nearly  noiizontal,  the  joints 
12-18  in.  lone  and  3  in.  diam. ;  me  sheaths  of  Younff  shoots  are  large,  densd? 
covered  with  black  hairs;  their  breadth  at  base  about  half  their  length,  narrowed 
into  a  triangular  apex,  longer  than  broad,  and  about  ^  the  length  of  the  sheath. 
Leaves  large,  9-12  in.  long,  1-2  in.  broad,  very  scabrous  at  edges,  otherwise  gla- 
brous ;  secondary  nerves  7-11  on  either  side  of  midrib,  not  very  prominent, 
transverse  veins  distinct,  but  distant    I  have  never  found  it  in  flower. 

B,  Falconerif  Munro  L  c  95,  is  a  remarkable  6i>ecie8,  described  from  flower- 
ing specimens  collected  by  tiie  late  Dr  Falconer  in  the  Dehra  Doon  in  Sept 
1840.  Spikelets  lanceolate,  wholly  glabrous,  nearly  1  in.  long,  about  10-flowered, 
the  upper  4-5,  fl.  maJe  or  sterile,  with  short  effete  anthers.  Flowering  glumes 
mucronate,  witi)  numerous  broad  prominent  nerves  somewhat  resemblmg  those 
of  B.  Tidaa.  Palea  much  shorter  than  glume,  2-keeled,  keels  fimbriate ;  7  dis- 
tinct nerves  between  keeb,  and  2  lateral  nerves  on  either  side  of  keels.  An- 
thers pilose  at  the  top,  lodicules  3,  with  prominent  longitudinal  nerves  tennin- 
atin^  in  subulate  teeth.  Leaves,  supposed  by  Munro  to  belong  to  the  same 
species,  collected  by  Falconer  in  l^e  previous  year  (Oct  1839),  and  bjr  Strachey 
and  Winterbottom  at  4000  ft  elev.  on  Okenath  in  Qarhwal,  are  16  in.  long,  3 
in.  broad,  with  14  to  16  pair  of  prominent  secondary  nerves  and  distinct  trans- 
verse veins,  concolorous  and  glabrous,  but  scabrous  beneath,  they  resemble  the 
leaves  of  Dendrooalamus  HwrUlUmianuB.  The  identification  of  the  large  Bam- 
boo of  the  Dehra  Doon  and  of  the  outer  ranges  between  Ealka  and  Sairi  remaioB 
for  farUier  inquiry. 

4.  B.  TnlgaxiB,  WendL ;  Munro  L  c.  106 ;  Dalzell  Bombay  FL  299; 
Bedd.  Fl.  Sylv.  Manual,  p.  232.— Syn.  B.  Thouarsit,  Kunth ;  B.  anmdi- 
naceoy  Alton.     KuUvk^  bamboo^  Bombay ;  Una  gassj  Ceylon. 

Steins  tall  unarmed,  20-50  ft,  high,  green,  yellow,  or  with  green  and 
yellow  stripes,  joints  4  in.  diam.  and  more,  with  thin  walla  Leaves  thin, 
linear-lanceolate,  6-10  in.  long,  f-1^  in.  broad,  very  scabroua  on  the  lon- 
gitudinal nerves  dose  to  the  edge,  secondary  nerves  conspicuous,  6-8  on 
either  side  of  midrib,  transverse  veins  numerous.  Flowering  stems  ofken 
leaf-bearing.  Spikelets  sessile,  oblong-lanceolate,  laterally  compressed, 
^-1  in.  long,  glabrous,  4 -12 -flowered,  distichous,  so  that  the  floweis 
of  each  side  appear  distinct,  and  separated  by  a  furrow,  fistsciculate,  or 
in  compact  half-whorls  on  long,  interrupted,  paniculate  spikes.  Empty 
glumes  2 ;  flowering  glumes  ovate-lanceolate,  narrowed  at  the  base,  longi- 
tudinal nerves  prominent  near  apex,  indistinct  below,  mucronate  and 
ciliate  at  the  apex,  fimbriate  keels  of  palea  conspicuous  near  the  top  ci 
flowering  glume.  Lodicules  transparent,  thinly  membranous.  Anthen 
penicillate  at  the  apex,  with  short  hairs.  Style  slender,  filiform,  2-^fid 
at  the  end. 

Cultivated  in  many  districts  of  India,  particularly  in  the  western  Dekkan, 
Kolapur,  Sattara,  Poena,  Silhet,  Cachar,  Chittagong.  In  the  eastern  Fanjab, 
accoiding^to  Stewart  Abundant  in  Ceylon,  up  to  2000  ft.  (Thwaites  Enum,  375). 
Indian  Archipela^,  tropiod  America,  and  the  West  Indies.  Commonly  grown 
in  conservatories  in  Europe,  where  it  not  rarely  comes  into  flower. 
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4.  DEKDBOCALAMUS,  Nees. 

Chaiacteis  those  of  Bambusa,  seyeral  species  (/).  atrictuSy  D,  Hookert) 
aie  known  to  flower  annually.  Scales  none.  Ovaiy  hirsute ;  style  long, 
filiform,  undivided,  or  2-3-fid  at  the  apex,  base  p^Brsistent.  Caiyopsis 
with  a  thick  pericarp,  narrowed  into  the  persistent  base  of  the  style ;  posi- 
tion of  the  embryo  generally  not  conspicuous  on  the  surface. 

Spikelets  linear-lanoeolate,  apineecent     .        .        .        1,  D,  Hrictu8, 
Spikelets  cuneate,  soft-membranous        •        .        «  *     2.  i?.  ffanUUoniu 

1.  D.  strictns,  Nees.— Tab.  UCX.— Munro  L  c.  147 ;  Bedd.  EL 
Sylv.  t.  325.— Syn.  Bambuaa  atricta,  Eoxb.  FL  Ind  ii  193,  not  Cor.  PL 
t.  80,  which  is  Oxytenanthera  Thfoaitesii,  Munro,  a  Bamboo  of  Ceylon, 
the  Nilgiris,  and  Shevaroy  hills — Munro  L  c.  129.  Male  Bamboo,  Yem. 
Bans,  North  India.     Afyintoa,  Burma.    Bds,  Udha,  Bombay. 

A  middle-ei^d,  generally  deciduous  Bamboo,  stems  with  small  cavity, 
or  entirely  solid,  closely  packed  in  dense  clumps,  the  lower  part  of  stem 
often  variously  bent,  with  fasciculate,  stiff,  horixontal,  generally  leafless 
branches,  the  upper  part  spreading  out  in  all  directions,  often  curved 
downwards,  or  nearly  horizontal,  with  fasciculate  slender  flexuose  solid 
branches,  ihe  leaves  on  fasciculate  branchlets  enclosed  in  coriaceous 
shining  persistent  sheaths ;  joints  12-18  in.  long,  1-3  in.  diam.  Sheaths 
of  young  shoots  shorter  than  joints,  glabrous,  shining  outside,  tapering 
into  a  triangular  apex.  Leaves  distichous,  hairy  beneath,  rough  and 
often  hairy  above,  exceedingly  variable  in  size,  generally  middle-sized, 
3-9  in.  long,  ^-1  in.  broad,  with  6  pairs  of  secondary  nerves,  and  no 
transverse  veins.  Flowers  annually,  1  or  a  few  stems  of  each  clump 
only  producing  flowers,  often  mixed  with  leaf-bearing  branches.  Spike- 
lets  spinescent^  hairy,  forming,  with  a  number  of  sterile  spikelets,  dense 
globose  spiny  heads  arranged  in  long  interrupted  spikes,  joints  between 
the  flower-heads  about  1  in.  long.  Empty  glumes  2-6,  flowering  glumes 
2-3,  generally  2,  spinescent,  hairy.  Palea  of  lower  flower  2-keeled,  keels 
pilose,  of  upper  flower  convex,  not  keeled,  8-nerved.  Ovaiy  stipitate, 
hairy,  style  long  filiform.  Caryopsis  brown,  shining,  ovoid,  \  in.  long, 
narrowed  into  the  persistent  hairy  style,  pericarp  (perigynium,  Munro) 
coriaceous,  separable  from  the  seed,  narrowed  into  the  haiiy  persistent 
base  of  sfyle. 

Widely  spread,  and  very  common  throu^out  India  and  Burma,  up  to  the 
borders  of  tne  arid  tract.  On  the  Aravalli  bills,  where  I  found  it  wild  near  Tod- 
carh  in  Mairwara.  In  the  Paigab  only  in  the  sub-Himalayan  tract,  locally  in  a 
few  places,  and  on  the  east  side  of  the  Salt  range ;  not  in  Smdh.  Not  in  Ceylon, 
but  m  Java.  Ascends  to  3000  ft  in  the  Peninsula,  and  to  3500  ft  in  the  outer 
N.W.  Himalaya.  In  the  Panjab  it  is  common  near  the  Sutlej,  forms  two  forests 
of  importance  on  the  left  bank  of  the  Bias,  several  small  tracts  on  the  Chenab, 
and  covers  a  considerable  area  west  of  the  Jhelam,  north  of  RawulpindL  Qene- 
ndly  gregarious,  forming  extensive  forests  on  dry  hot  stony  hills.  The  youne 
foliage,  which  appears  m  May,  is  bright  spreen,  the  old  leaves  get  yellow  ana 
fall  during  winter,  except  on  moist  ground,  where  this  Bamboo  remains  green 
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throughoat  the  year.  FL  between  Not.  and  Apiil,  the  seed  ripening  in  Jnne. 
The  stems  that  nave  flowered  die  after  the  seed  rip^os.  Attains  20-40  ft.  in  the 
Panjab,  in  South  IndiA  iligrows  30-50  ft.  high ;  in  Buimay  on  diy  hills,  9040,  and 
on  moist  ground  100  ft.  The  stems  attain  their  full  height  in  a  few  weeks  at 
the  commencement  of  the  rains ;  in  the  Panjab  they  do  not  harden  fully  during 
the  first  year.  The  stems  are  strong  and  elastic,  they  are  much  need  for  roofing, 
basket-  and  wattle*work,  and  they  make  excellent  spear^handlea.  In  the  Bamboo 
forests  of  the  Panjab  and  the  North-West,  the  different  sixes  and  de6cri}ytions  of 
this  Bamboo,  as  they  are  brought  to  market,  are  classified  under  a  multitude  of 
names. 

* 

2.  D,  Hamiltonii,  Nees  et  Amott;  Munio  L  c  151. — ^Yem.  Poo  of 
Lepchas,  Wah  of  Mechis  in  SikkioL 

Stems  tall,  40-60  ft.  high,  joints  short,  4-7  in.  diam.,  with  thick  walls. 
Leaves  firm,  subcoriaceous,  6-15  in.  long,  2  in.  broad,  glabrous  above, 
rough,  often  hairy  and  generally  pale  breath,  transverse  veins  and  12- 
15  pairs  of  secondary  nerves  prominent  on  the  under  side,  indistinct  on  the 
upper  side  of  leaf ;  sheath  of  leaf  projecting  considerably  on  both  sides 
beyond  the  short  petiole,  continued  into  an  obliquely  truncate  coriaceous 
ligula.  Flowers  annually ;  spikelets  in  long  interrupted  panioled  spikes, 
common  peduncle  thick,  hollow,  with  numerous  elevated  longitudinal 
lines.  Spikelets  soft,  membranous,  glabrous,  not  spinescent,  coneate,  io 
rounded  compact  lateral  heads,  each  head  supported  by  several  broad 
shining  bracts.  Empty  glumes  2,  subequal,  filowers  2-4,  one  only  fertile. 
Style  long,  filiform,  3-fid  at  the  apex. 

Sikkim  and  Bhutan  2000-5600  ft,  Assam.  The  young  shoots  are  boiled  and 
eaten. 

/>.  PariMiy  Munro  1.  c.  149,  is  described  from  flower-spikes  only,  believed 
to  have  been  collected  in  the  Panjab  Himalaya  by  Lt  Parish.  It  is  doeely  alKed 
to  D,  BamiUoniiy  but  differs  by  ovate-lanceolate  acute  spikelets.  If  the  sped- 
mens  were  really  foimd  in  the  Panjab,  then  it  is  not  impossible  that  they  be- 
long to  the  large-leaved  Bamboo  of  the  Dehra  Doon,  or  to  the  one  of  the  outer 
hiUs  below  Simla,  which  has  been  doubtfully  referred  to  Bambtua  Baleooa,  for 
the  leaves  of  both,  particularly  of  the  former,  resemble  those  of  />.  IfamiUcniL 

Another  Himalayan  Bamboo  of  this  group  is  J9.  Hooheri,  Munro  L  a  151. 
Leaves  similar  to  V,  ffamilUmii,  but  la^er,  15  in.  lon^  and  3-4  in.  broad,  se- 
condary nerves  15  pairs,  with  transverse  veins  veiy  promment  on  the  under  side, 
indistinct  on  the  upper  side  of  leaf.  Spikelets  ovate,  apex  tapering  haiiy. 
Assam,  Kasia  bills,  V em.. il«My.  Nearly  allied,  but  a  smaller-sized  Bamboo, 
80-30  ft.  high,  with  a  loneer  8-flowered  spikelet,  is  D.  latiflonu,  Munro  I  & 
tab.  vi,  of  Hong  Kong  and  Formosa. 
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P.  3.  SehMondramrawUflora,  H.  f.  and  Th. ;  Fl.  Ind.  L  44. — Syn.  Kadsiira 
grwndifloraj  Wall.  Tent.  !E1.  Nep.  t.  14  (Magnoliaeeoe),  A  glabrous  climbing 
ahrab,  withoat  stipiilefl,  with  white,  fragrant,  diooping  azillaiy  flowers ;  ovaries 
niuneroafl,  imbricated  on  a  conical  receptacle,  which  lengthens  in  fruit  into  a 
cylindrical  fleshy  axis,  6-9  in.  long,  bearing  numerous  scarlet,  fleshy,  2-seeded 
carpels.  Himalaya,  Sutlej  to  Bhutan,  between  6000  and  10,000  ft.  FL  April, 
May ;  fr.  Oct.    The  fruit  is  eaten. 

P.  3,  line  17  from  below,  dde  **  gynophore  stalked." 

P.  3     „     4  „         read  "  carpels  in  a  loose  stalked  spike,"  iiuiead  of 

^capsules  sessile  on  an  elongated  stalk.'' 

P.  6.  FolycUikia  ceratoiaez,  Bentiu  &  Hook.    Prome  district,  S.  Eurz. 

P.  8.  Stephania  rotundoy  Lour. ;  Hook.  FL  Ind.  i.  103.  — Syn.  Cocculus 
RaadmrghianuSy'WdXL  C^tMom^/of  ^^a5ra,  Rozb.  FL  Ind.  iii.  840.  Memaper" 
maeeas*  Vem.  Gitjera^  gcurjial,  Eainaon.  A  large  glabrous  climber  with  a  sub- 
globose  tuberous  root.  Leayes  peltate,  broad-ovate  or  suborbicular,  often  repand 
or  sinuate^lobed,  pale  beneath,  3-7  in.  diam.  Flowers  veUow,  in  anllary  cymoee 
umbels.  Male  flowers :  sepals  6-10,  narrow-ctmeate,  biseriate,  petals  3-5,  obo- 
vate,  anthers  6,  connate,  inserted  round  the  top  of  the  stamina!  column,  burst- 
ing transversely.  Female  flowers  :  sepals  3-6,  petals  of  the  male.  Drupe  glab- 
rous, endocarp  compressed,  horseshoe-shaped,  dorsally  tubercled,  sides  hollowed 
and  perforated.  Seiod  almoetTannular.  N.W.  Himalaya,  ascending  to  7000  ft 
Kasia  hiUs,  Burma.  FL  April-June.  For  the  structure  of  the  wood  see  Hooker 
&;  Thomson,  Flora  Indica  (1855),  p.  195. 

P.  8.  Tinrwpora  cordifolia^  MLers. — ^Vem.  Gwreha,  Kamaon. 

P.  8.  Under  Anamirta  Cocculus,  For  a  full  description  of  this  climber,  see 
Wallich,  Descriptions  of  Indian  Plants  in  Asiat.  Researches,  xiii.  403. 

P.  10.  Cissampelos  Fardra,  Linn. — ^Vem.  Pari,  Kamaon.  The  botanical 
origin  of  the  various  stems  and  roots  known  as  Pareira  Brava  and  Radix  Par^ 
eirae  has  lalelybeen  investigated  by  D.  Hanbury  rPharm.  Joum.  1873,  Aug. 
2d  and  9th).  The  result  is,  uiat  the  drug  is  not  yielded  1}y  this  plant.  One  of 
the  best  kinds  is  the  root  of  Ghondodendron  tomefUowm,  Ruis  and  Pavon,  a 
laige  climber  of  the  same  Familv  in  Braril,  with  bunches  of  lm;e  oval  berries. 

P.  12.  Berheru  agiatica,  Boxd.— Yem.  Kilmora,  Idngora^  Kamaon. 

P.  12.  B.  Lydum^  Boyle« — ^Vetm.  Kingcra, 

P.  12.  B.  nepalendSf  Spreng.— Yem.  Pande  kUmara,  ehotara,  ekotrc^  Ka- 
maon.   Hardy  against  walls  in  Bngland. 

P.  13.  Howama  hOjfdia,  WalL— Syn.  Stavntonia  lati^fdUa  and  ^S^.  oftngm- 
itfoUa^  WaU.    Yem.  OojMa^  Kamaon.    The  fruit  is  eaten. 

P.  14.  Capparis  aphylla.    A  common  and  characteristic  shrub  of  Soudan, 
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N.L.  15'*-20%as  tox  as  Timbnktaon  the  Niger,  acooiding  to  BardL— ^Gii 


Yeg.  d.  Eide,  u.  123.) 
P.  15.  Capparis  horrtda,lATm,  fil. — ^Vem.  UUa  kanta,  bipua  ham^  "^tan^nn^ 
P.  20.  Other  species  of  TamariXy  of  North- West  and  Central  India,  axe  1.  T. 
«aZtna,  Dyer ;  Hook.  FL  Ind.  L  248,  a  glabrous,  glaucous  shrub,  with  oordiform, 
subamplexicaul,  strongly  impress-punctate  leaves ;  pentandrous  (like  T,  gal- 
licoy  dtoiea,  and  articuuxta).  Salt  range.  8.  T,  eriandes^  Rottler.~-Syn.  Tndi- 
auru^  er»oou2M,  W.  &  A.  Prodr.  40 ;  T^ht  111.  t.  24  B,  Ic.  t  22.  A  smaU  decan- 
drous shrub,  with  foliage  like  the  common  Tamarisk,  but  laiger  flowers  ;  seeds 
rostrate,  beak  straight,  feathered  with  lon^  spreading  hairs.  Common  in  the 
rocky  river-beds  of  the  Dekkan,  often  assooated  with  EhabcUa  and  ffonumof^ 
3.  T,  ttricta^  Boiss. ;  Hook.  FL  Ind.  i  249,  decandrous,  hoary  with  impress-punc- 
tate glands.    Sindk   Beluchistan. 

P.  28.  Thetpesia  Lampcu,  Dalzell ;  Bombay  Fl.  19.     T.  popvlneoj  Correa,  the 
Bendy  tree  of  Bombay,  Portia  tree  of  Madras. — ^Vem.  Poresh^  Beng.»  a  fast-grow- 
ing tree,  with  cordate,  long-acuminate  leaves,  and  close-grained  wood,  readily 
grown  from  cuttings,  is  oft^  found  in  gardens  and  avenues  of  Central  India. 
P.  32,  L  20  fit)m  above,  read  "  4  "  instead  of  "  6." 

P.  39.  In  Hooker's  FL  Ind.  L  387,  the  name  G,  ecaJbrophyUa  is  substituted  for 
O,  iderophylla.    The  latter,  however,  is  the  older  and  more  suitable  name. 

P.  40.  G,  vestiicLf  WalL,  should  be  called  G>  eUutica,  Boyle,  the  name  being 
supported  by  figure  and  description. 
P.  44.  Htptage  Madablota,  Qesrtn. — Sans.  Ptmdraka. 
P.  45.  Hooker,  in  FL  Ind.  L  421,  calls  the  Garhwal  and  Eamaon  plant,  with 
subcordate  leaves  and  silky  white  tomentum,  AepidopUrye  Wallic&i,  and  the 
eastern  plant,  Nepal  to  Burma,  leaves  not  cordate,  A .  ntUanSy  Hook.  f. 
P.  47.  ZanihMcylwn  alcUum  is  found  up  the  Sutlej  valley  as  fistr  as  Wangtu. 
P.  48,49.  Limoniacuidisnma^MvTrayaKmi^ 
common  in  Burma,  S.  Kurz. 

P.  50.  Shimmia  Laureola,  FL  sweet-scented,  drupes  with  2-3, 1-eeeded  car- 
tilaginous kernels.  Flowers  both  in  spring  and  autumn,  according  to  Madden, 
As.  Soc.  Joum.  zviii.  i  606. 

P.  50,  line  16,  add  :  leaves  (of  Gitrui)  more  or  less  dentate. 
P.  51     „    25   „      Bisso  calls  the  five  species  accepted  hj  him :  1.  (7.  Awram' 
tivm^  the  sweet ;  2.  C.  vuLgariB,  the  bitter  orange  ;  3.  G.  Limetta  ;  4.  C.  medir 
ca  ;  5.  (7.  lifnumwm^    Bisso  and  Poiteau  classify  what  thev  call  types  or  raoes^ 
with  regard  to  the  shape  of  the  oil-vesicles  in  the  rind,  as  follows :  (J,  decumanOj 
with  flat  or  convex  vesicles,  G.  Aurantiumf  Lumia,  Itmonunit  with  convex, 
Bigaradiay  Bergamia,  Limettay  with  concave  vesicles  of  oil  in  the  rind. 
P.  53,  line  17,  read  ^  2000  and  4000"  instead  o/<<  4000  and  3000." 
P.  53     „    22,  add  the  following  remarks  concemingwhat  are  believed  to  be 
wild  oranges  on  tiie  Nilgiris.    1.  &.  vulgaris,  Bisso  ;  Wight  Ic.  t  957.    On  the 
slopes  below  Kotagiri  and  Kunnur  (Nilgiris),  apparently  wild,  with  lai]^  cdliptic 
dentate  leaves,  petiole  more  or  less  winged,  flowers  large,  white ;  fruit  orange- 
coloured,  roundish  or  slightly  elongated  or  depressed  ;  ptdp  acid  or  bitter.    2. 
G.  Limetta^  Bisso  ;  Wight  Ic  t.  958.    In  the  Orange  valley  near  Kota^dri,  floweiB 
Auff.-Sept,  certainly  wild  ;  a  low,  very  ramous,  erect,  thomv  bush,  covered 
during  the  flowering  season  with  a  profusion  of  beautiful  white  namnt  flowers ; 
leaves  ovate,  dentate,  petiole  winged  or  margined ;  flowers  smell  white,  ihiit 
pale  ydlow,  ovoid  or  roundish,  terminated  by  a  knob ;  pulp  watery,  add  or 
sweetish,  occasionallv  slightly  bitter. 
P.  56.  Feronia  Etephantum.    Wild  in  the  Prome  district,  P^[a,  9.  KunL 
P.  58.  AUanthus  nutlabariea.    Forests  of  the  Pegu  Yoma,  S.  Xurc 
P.  60.  Ochna  pumila,  EUuu. ;  Don  FL  Nep.  224,  add  Syn.  0,  nemo,  Boyle 
I1L165. 
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P.  61.  Bursera  serraiOj  in  Barma.— Vern.  Thadlbenf  S.  Eon. 

P.  61,  line  6  from  below,  read  "  Bomodlia  serrata,  Roxburgh  in  Asiatic  Re* 
■eaxches,  iz.  379." 

The  correct  name  of  thia  common  and  well-known  tree  has  not  yet  been  finally 
settled.  H.  T.  Colebrooke,  in  a  paper  on  Olibanom  or  Frankincense,  As.  Res. 
ix.  377  (London  edition  of  1809),  gives  Roxbniigh's  figure  and  description  of  it 
under  the  name  of  B.  terrata.  Colebrooke  found  it  frequent  in  the  forest  between 
the  Sone  (Soane)  and  Nagpur  (vem.  Saldt),  on  the  route  by  which  he  travelled 
to  Berar  in  1797,  Imd  came  to  the  conclusion  that  it  was  tne  tree  jrielding  the 
Olibanum  of  commerce.  In  a  note  at  the  end  of  his  papjer  he  stated,  that  if 
the  genus  had  not  already  received  a  botanical  name,  it  might  have  been  suit- 
ablydenominated  Libcmus  thuri/era.  In  a  later  volume  of  the  Asiatic  Researches, 
xL  152  (Calcutta  edition  of  1810),  Dr  John  Fleming  published  a  catalogue  of 
Indian  medicinal  plants,  the  names  and  characters  of  new  species  being,  as  he 
says,  transcribed  from  Roxburgh's  manuscript,  and  among  tnem  will  be  found, 
at  page  158,  Boswdlia  thurifera,  Roxb.  (Sdai,  Hindi).  Fleming  refers  to  Gole- 
brooke's  paper  in  the  ninth  volume,  and  there  is  no  doubt  that  he  means  the 
same  tree.  It  is  evident,  therefore,  that  Roxburgh,  soon  after  the  publica* 
tion  of  Golebrooke's  paper,  probably  by  way  of  compliment  to  the  author^s  sug- 
gestion, altered  the  name  from  Berrata  into  ihMrifera.  Since  that  time  boui 
names  have  been  employed  by  di£ferent  botanists. — Roxburgh  Catalogue,  p. 
32,  and  Flora  Indica,  li  383,  Graham  (Cat  42),  and  Wight  &  Am.  (F^ro<&.  174) 
adopt  the  name  thuri/era,  while  De  CandoUe  (Prodr.  iL  76,  1825),  Colebrooke 
in  a  paper  on  Bowfdlia  (Trans.  Linn.  Soc.  xv.  363,  1827),  and  Wallich 
(Cat  8486)  give  the  name  B.  serraia  to  the  same  tree.  De  OandoUe  quotes 
Stackhouse,  Extracts  from  Bruce's  Travels  in  Abyssinia  respecting  the  Balsam 
and  Myrrh  Trees,  Bath,  1815,  as  authority  for  the  name,  but  Stackhouse, 
p.  19,  calls  it  B.  mratOf  Roxb.,  and  refers  to  Colebrooke's  paper  in  the 
Asiatic  Researches,  from  which  he  extracts  his  account  of  the  treia.  It  cannot 
be  said  that  either  of  the  names  has  been  more  generally  used  by  botanists,  and, 
undi^  these  circumstances,  the  older  name,  B.  serratOy  ought  to  take  preceaence. 
There  is,  however,  this  against  it,  that  the  leaflets,  though  describea  as  senate, 
are  obtusely  dentate,  and  often  entire. 

B.  gUArOj  Roxb.,  first  described  in  the  Coromandel  Plants,  iii  p.  4,  is,  as  ex- 
plained at  p.  62,  a  doubtful  species.  Qraham  (Cat  42)  identifies  it  with  the 
iSolai  of  the  bare  rocky  hiUs  of  the  Dekkan  and  the  Sa^ura  range. 

P.  67.  In  Burma,  I  have  seen  Mdia  indica  and  M.  Azedarach  onlv  cultivated, 
but  S.  Kurz  informs  me  that  JT.  indica  is  wild  in  the  Yoma  hills  of  the  Prome 
district,  and  I  find  a  note  in  my  herbarium  that  M,  indica  is  wild  beyond  the 
British  frontier.  This  is  a  subject  for  farther  inquiry.  According  to  Mason, 
the  Fergian  LUac  is  called  Kamakhoy  and  the  Neentj  which  is  cultivated  by 
the  Buimans  on  account  of  its  medicinal  qualities,  Thvmbcm  kamakha,  indicat- 
ing importation  by  ship  (thimhau)  from  beyond  the  seas,  as  in  the  case  of  Thdm" 
bau  thl  (Carioa  Papaya^  and  other  foreign  trees  introduced  into  Burma. 

P.  68.  Royle,  HL  141,  mentions  two  species  of  Mdia  in  North  India  besides 
the  Neem,  one  the  Bakhin,  the  other  the  Dek;  but  Madden,  in  As.  Soc.  Jounu 
xvilL  L  638,  points  out  that  there  is  no  difference  between  them. 

P.  69.  Mwia  eompodta  has  the  inside  of  the  staminal  tube  covered  with 
white  hairs,  which  protrude  at  the  mouth. 

P.  69.  Amoora  BohUuka,  common  in  Burma. — ^Vem.  Thd^i  (red  wood), 

P.  71.  JSaymida/ebrifugay  Burma. 

P.  72.  The  characters  here  given  to  distinguish  C  serrata  from  Toona  demand 
farther  inquiry  on  the  spot  In  Eunawar,  (7.  serrata  has  its  upper  limit  oppo- 
site Chergfton. 

P.  75.  Cantfera  Bheedii*    Common  in  Prome  district,  S.  Run. 
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P.  77.  Ilex  ddoraUi,  HauL— Syn.  /,  serrate^  Boyle.    Vem.  G€tr9hm,  Gar- 
katUoy  Kamaon. 

P.  84.  Several  climbing  shrabs  of  this  Order  aie  foond  in  Oentral  India  and 
the  sub-Himalayan  forests,  belonging  to  the  tribe  of  Gouaniece^  with  the  ovaiy 
adnate  to  the  calyx  :  1.  Ghnumialeptotttichyay  DC. ;  Wi{^t  &;  Am.  Prodr.  106. 
— ^Vem.  Kola  loff,  Kamaon.  Leaves  ovate-acuminate,  crenate,  with  M  nam 
lateral  nerves,  arcuate.  Flowers  greenish  in  long  slender,  panided  r&canjea, 
tendrils  simple,  generally  at  the  Mse  of  racemes.  Fruit  diy,  inferior,  with  3 
broad  wings,  4^ in.  across,  separating  into  3  coriaceous,  1 -seeded,  indehisceut 
carpels.  BuinEIimalayan  tract  of  Kamaon.  Bengal,  i  G.  nUcrocarpa,  DC. ; 
Wight  &  Am.  Prodr.  167.  Similar,  but  racemes,  branchlets,  and  young  leaves 
rusty-tomentose  while  yoimg ;  leaves  entire,  shtbrous  and  suboormceous  when 
fnU-grown,  and  smaller  fruitl  South  andprcnmbly  Oentral  India.  3.  ffettnm 
laneeolatus.'SjrL  Gottania  Icmeeolata,  WalL  A  slender  twining  shrub  with 
entire  lanceolate  leaves,  branchlets  ending  in  short  simple  tendrils,  fioweis  um- 
bellate, fruit  obovoid,  not  winded,  coriaceous.  Plains  of  N.W.  India,  common 
in  the  sub-Himalayan  tract  of  the  Panjab  and  Kamaon,  ascending  to  4000  ft 
FL  in  May,  June. 

P.  85,  L  10  from  below,  read  "  Acajou  "  for  "  AcayouT 

P.  95.  The  shrub  mentioned  as  Faliurus  aculeatus  in  the  Buseahir  Forot 
Report,  p.  63— Vem.  Thum,  upper  limit  in  Kunawar  at  Javi — is  Sageretki 
theesantt,  Brongn.  PaUurus  is  a  shrub  similar  to  ZizpphuSf  but  fruit  with  a 
broad  orbicular  membranous  wing  1  in.  diani.,  of  the  Mediterranean  teaxm, 
common  in  Palestine,  found  east  as  far  as  Armenia,  Kurdistan,  and  Noitii 
Persia. 

P.  96.  S.  Kurz  informs  me  that  the  common  VentUago  of  Burma  is  F.  eaUft' 
ctdctUi, 

P.  99.  £.  Kegel,  in  a  late  paper  on  the  American,  Ohinese,  and  Japanese 
species  of  Vitis,  unites  V.  parvifolioy  Roxb.,  with  F.  vulpinay  Linn.,  and  V. 
ianata,  Roxb.,  with  F.  Labnuca,  Linn.  F.  vulptTia  and  Liabmsca  inhabit 
North  America  and  Japan;  In  the  same  paper  he  advances  the  opinion,  that 
F.  vim/era  is  no  original  species  at  aU,  but  the  product  of  long-continued  cul- 
tivation of  the  twQ  last-named  species.  It  is  trtie  that  the  grape-vine  agrees 
with  them  as  well  as  with  F.  parvifolia  and  Ianata,  in  pentamerous  floweis 
and  petals  cohering  at  the  apex ;  but  its  cultivation  commenced  in  Western 
Asia,  and  neither  F.  Ianata  nor  parvtfoliOy  nor  any  of  the  fomis  of  F.  Labnuoi 
and  vulpifnoy  have,  as  far  as  I  am  aware,  been  found  in  Western  Asia. 

Pp.  99-101.  VUia  Ic^olia,  Ianata,  indica,  adnata,  lanceolaria^  are  eommon 
in  Burma,  S.  Kurz.     v.  himalayima  is  found  in  Kunawar  as  &r  as  Uml 

P.  102.  Leea  macropkylla,    Oommon  in  Burma. 

P.  104.  At  high  elevations  the  Indian  fforse-Chesfyiut  ia  bare  in  winter,  the 
young  leaves  appearing  some  time  before  the  flowers.  The  buds  are  small  and 
membranous,  tnose  of  A,  ffippocattanum  are  laige  and  viscid.  Oultivated  in 
Kunawar,  upper  limit  in  l^e  valley,  Jangi  on  the  right  and  Purbani  on  the  left 
side. — Vem.  /*«. 

P.  114.  Stapkylea  Emodi,    Kunawar  as  far  up  as  Ghexgaon. 

P.  117.  Saiia  caimanidata  haspurple,  not  green  flowen ;  the  flowers  of  £ 
panncidata — ^Vem.  £akal  pator-liamaon,  are  yellow,  and  the  ripe  fruit  of  an 
ultramarine  blue  (Madden). 

P.  117.  Oharacter  of  AnacardiaceoB,  add :  ovaiy  free. 

P.  118.  In  Kunawar  upper  linut  of  Bkus  Cotmus  above  Wangtn,  and  of  •S* 
iemialata,  TJtdL 

P.  122.  Puiada  iniMerrima,  J.  L.  Stewart.  Upper  limit  in  Eunavar: 
XJmi  on  the  right,  and  Kilba  on  the  left  bank. 

P.  152.  Daloerffia  volvbUxB,    Oommon  in  Burma,  S.  Kurz. 


ADDITIONS  AND  COBRECriON&  575 

P.  154.  DerrtB  rcbuOa,  In  Burma,  yein.  TkUpaaan^retA  />.  Krwoeey  Roxb. 

P.  168.  Acrotxirpu^Jraainifolius.    Burma,  S.  Koiz. 

P.  162.  Bavhima  VahliL    Banna,  S.  Enn. 

P.  167.  Line  6  from  below,  read  "MimoM  ieandenSf  Linn." 

P.  174.  FMecolobium  Mxttum,  Benth.,  is  a  large  tree  in  the  moiBter  forests 
of  Burma,  with  large,  lobed  pods  and  seeds  similar  in  size  and  shape  to  those  of 
JSntada  scandena  ;  eaten  as  a  condiment  in  Burma.  FL  Jan.,  f^b.  (Tanyvn^ 
Bnrm.)    Also  Indian  Archipelago. 

P.  175.  AQnzna  proeercu  Indian  Archipelago,  Philippine  Islands,  and  North 
Australia. 

P.  176.  Albissia  Lebbdk,    Burma,  S.  Eurse. 

P.  177.  Albizna  JuUbrismu  In  the  Eunawar  valley  extends  as  far  as 
Wangtu. 

P.  179.  AUnggia  cmarck    In  E[amaon,  Madden. 

P.  1*80.  Aeacia  arabica. — Sans.  Khadira, 

P.  181.  line  24  from  below,  dde  "  uniformly  distributed.'^ 

P.  183.  A.  ebumea  has  sometimes  5  or  6  pairs  of  pinnte.  The  twisted  and 
.  broad  pod  renresented  in  1. 199  of  Boxb.  Cor.  PL  does  not  belong  to  this  species ; 
it  may  poflsioh^  belong  to  AjplcmifronSy  W.  &  A.  Prodr.  276,  a  small  thorny 
tree  of  South  India,  which  differs  from  A .  ^bumea  by  having  the  shorter  spines 
crooked,  not  straight  The  Aeacia  from  Eamaou(^Ae«),  mentioned  at  p.  180 
under  A.  Laironumy  is  probably  a  villose  variety  of  A .  dmmea.  This  appears 
from  the  full  description  given  by  Madden  in  p.  631  of  his  second  paper  on  the 
Tezai  and  outer  mountains  of  Eamaon  (As.  Soc  Joum.  xviii.  i.  631).  Young 
branches,  petioles,  and  thorns  very  villous  with  rufous  down,  pinnee  3-5,  leaflets 
4-10 ;  flowers  white  ;  pods  in  umbels  of  3-7,  flat,  smooth,  linear,  nearlv  straight, 
pendulous,  3-8-eeedea,  3-5  in.  long,  less  than  a  quarter  of  an  inch  broad,  the 
t>order  with  a  long  shallow  sinus  Mtween  each  seed.  All  this  agrees  well  with 
A.  dmmea^  except  the  colour  of  the  flower.  Common  in  Garhwal  up  to  the 
Ganges,  but  apparently  confined  to  the  banks  of  the  streams  and  rivers  where 
th^  enter  the  plains  and  Doons. 

P.  184.  Mr  Bentham  informs  me  that  A,  rupegtris  is  closely  allied  to,  and 
perhaps  not  specifically  distinct  from,  A.  Senegal^  Willd.,  wnich  is  synonymous 
with  A,  Vereky  GuilL  et  Perr.,  mentioned  at  p.  186. 

P.  191.  Pruniu  perdea^  ciutivated  in  Eunawar  as  far  as  Sungnam  on  the 
right,  and  Morung  on  the  left  bank. — ^Vem.  Rek, 

P.  194.  Line  6  from  above,  read  "  for  "  iwtead  of  "  but." 

P.  195.  Pruntu  Mahald>*  Mountains  of  Greece  in  tiie  region  of  the  Silver 
Fir. 

P.  196.  Frifuepia  utUis,  Fotmd  in  Eunawar  as  far  as  XJmi. — ^Vem,  BekUnq. 

P.  196.  Rfdm$  oordifcliu9i  Don — ^Vem.  KatrolOf  katrotOy  Almora,  is,  accord- 
ing to  Madden,  synonymous  with  B*  tiUacmu, 

P.  199.  Two  more  species  are  mentioned  by  Madden  in  As.  Soc.  Joum.  xviii. 
i :  Rvbm  hypargyrHBy  Edgew.,  with  red  flowers  and  yellow  woolly  fruit  Crest 
of  Ghinar  near  ]N  aini  Tal — ^p.  605.  B,  affiniSj  Madden,  near  B  flavuSy  Ham., 
very  green  and  glosev.    Gagar  Pass,  Binsar,  to  7300  ft,  in  shade  only — ^p.  624. 

P.  202.  BaaaWetliancL — Yem.  Ring  veil.  Commences  at  Pangi  in  Eunawar. 

P.  204.  Fyrui  Faskda,  Hamilton  in  Don's  FL  Ne^  236,  is  the  older  name, 
and  should  take  precedence  of  P.  varioloM,  WalL  In  Eunawar  as  far  npfts  Unii 

P.  208*  Fhotmia  jap(ynicar-^riL  MrioMrya  4ap€mcay  Lindley;  w.  &  A. 
Prodr.  302 ;  Wight  Ic.  t  226 ;  MeipUuB  japontcOy  Thunb.;  Boxb.  Fl.  Ind.  ii. 
510 ;  Bot.  Beg.  t.  365  ;  the  Loquat — ^is  a  well-known  fruit-tree,  indigenous  in 
Japan  and  Cmna,  and  now  cultivated  in  Bengal,  South  and  North-Ill^  India. 
JjtSkYeB  large,  lanceolate  or  ovate-lanceolate,  tomentoee  beneath,  with  prominent 
lateral  nerv^  flowers  white,  fragrant,  in  terminal  tomentose  panicles. 
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P.  816.  FarroHa  Jaequmnontiana.    In  Eunawar  near  Shoadg  at  9000  ft.— 

P.  219.  line  18  from  below,  read  "  malabariea  "  and  *' parv^flam,*' 

P.  281.  Gambretum  decandrum,    Burma,  S.  Kurs. 

P.  823.  S.  Koiz  nuikes  PangHh,  Burm.,  a  diatinct  and  new  species,  T>  tonm- 
teUa,  marked  by  a  glabrous  smooth  calyx-tube,  smaller  fruit,  and  more  copious 
curaeous  pubescence. 

P.  886.  For  an  account  of  the  Ttuuh  silkworm  (^PhdUma  Femhia),  which 
lives  on  the  leaves  of  TermincUia  tomentota  and  Zteyphu8  Jujvba  in  Behar, 
see  Rozb.  in  Trans.  Linn.  Soc  viL  33. 

P.  846.  According  to  another  account,  the  Prickly  Pedr  was  destroved  in 
1849-50  in  the  Jalandhar  district  The  insect  was  collected  laigely  oy  the 
cloth-dyers,  and  yielded  a  brilliant  colour. 

P.  865.  Accorcung  to  Dr  Stewart,  LatUeera  angusttfolia  is  common  in  Zanft- 
kar,  Ladak,  Nubra,  ascending  to  15,000  ft — ^Notes  of  a  Bot  Tour  in  Westera 
Tibet,  Tiana  Bot  Soc  EdixL  1869,  p.  807.  Is  tins  not  L.  minoiOt  Jacanem. ! 
L.  glaucttj  H.  £  &  Th.  Joum.  Idnn.  Soc  iL  166,  a  small  shrub,  with  linea^ 
oblong  obtuse  leaves,  glaucous  beneath,  and  lan^e  ovate-oblong  dliate  bncta, 
common  in  Zanskar,  Piti,  Nubra,  Pangong  lake,  Tibet,  13,000-16,000  ft 

P.  85a  Madden  (As.  Soc  Jouxn.  xviiL  L  609)  nves  the  following  additiooal 
vem.  names  for  some  of  the  VibwnuifM  of  the  N.  w.  Himalaya :  1.  F.  cotm- 
foUum  (black  fruit),  Gvya^  Eamaon.  8.  V,  MtdlahOf  Hamilton  in  Don's  Piodi. 
Fl.  Nep.  141,  whicn  name,  beinff  older,  should  take  precedence  of  V.  sUUdor 
turn.  Wall.,  with  abundant  red ,  bitter  fruit  £ri,  Simla.  3.  V,foe6ens,l>^ 
caisnc    Guyci,  Kamaon ;  Thdainy  Bussahir. 

P.  860.  SanUmcus  adnioa,  WalL  ;  H.  f.  &  Th. in  Joum.  Linn.  Soc  iL  180,i8 
an  undershrub  with  furrowed  branches  and  red  berries  of  Sikkim  (6000-11,000 
ft.)    Nepal,  and,  according  to  Boyle  HI  836,  on  the  mountains  of  Kashmir  (f) 

P.  869.  A  species,  nearly  allied  to  WencUcmdiatinctorui,iB  W^pubenUOftiX 
Prodr.  iv.  418.  Leaves  with  less  prominent  lateral  nerves,  and  long  haiis,  par- 
ticularly alon^  midrib  and  nerves.  Corolla-tube  funnel-shaped  (not  tubular,  as 
in  W.  tincU>na)j  twice  or  barely  twice  the  length  of  segments.  Anthers  linear 
(not  elliptic,  as  in  YT*  tinctoria).  CJonunon  in  £[amaon  and  Qarhwal,  ascending 
to  4000  It    Nepal 

P.  888.  Bhod.  Anthopog<m."-'VenL  TaUir,  Bussahir.  Sans.  Tatiaa  paira 
(Madden). 

P.  899.  Sytnplocos  ramotimma  (nervoKt)^  of  Madden  Joum.  As.  Soc  xviii  L 
685,  is  **  evergreen,  with  beautifully  glossy  leaves,  common  on  the  north  aide 
of  the  Gagar  Pass,  and  in  similar  sluuiy  places  on  Binsar,  Buia  Pinnath,  and 
Panjok  Ehal  in  Qarhwal,  from  6000-8000  ft" 

P.  303.  FraxinvM  exceUioTf  Linn. — A$h.  Esche^  Qerman ;  FrSne,  FrencL 
Weight  34-58  lb.,  according  to  Dr  Hurst's  edition  of  Tredgdd,  454  (1871). 
NordUnger's  data  correspond  to  35-58  lb. 

P.  304.  In  Eunawar  X  MoorcrofUana  is  found  as  far  as  Spui  on  the  iight» 
and  Namgia  on  the  left  bank. 

P.  305.  Schrebera  tmetenMidu, — ^Vem.  Ghant,  ghouUa  (not  ghanU^  pataUt 
ffhanta  parali  (Bell  Bianonia),  Bandelkhand. 

P.  307.  The  name  Guaferniatnai,  Royle,  ought  to  take  precedence  of  0.  cw- 
pidata  of  Wallich's  Catalogue,  peing  supported  by  description  and  figure 

P.  310.  Ligtistrum  compactumy  common  by  brooks  in  the  warmer  vallejB  ot 
Kamaon  and  Kyilntal  near  Simla,  has  a  very  bitter  leafl — Madden.  Ab.  Soe. 
Joum.  zviiL  i  633. 

P.  318.  Buddleiapanieulata-Yein.  DOaheria;  ascends  to  7500  ft  in  KamaoD 
(Madden). 

P.  334.  Pergulana  pallida,  KosiUa  at  4000  ft  (Madden). 
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P.  341.  Edgeworth,  CataL  of  pL  found  in  the  Bauda  district,  maintains  3 
species  of  Bhabdia  :  I.  E,  vvminea  :  2.  H,  aericea,  Edgew.,  with  silky  pubescence, 
stems  procumbent,  as  thick  as  one  s  wilst,  and  5-6  It.  long,  abounas  in  the  bed 
of  the  Sarju  river,  ascending  to  2500  ft. ;  3.  Kfluvialis,  falgew.  (glabra  in  List), 
wholly  slabrous,  very  peciuiar  in  habit,  growing  upon  granite  rocks  in  the 
bed  of  me  Ken  riyer,  Banda,  often  submerged  for  weeks,  its  long  branches  hang- 
ing down  into  the  water  when  the  rocks  are  left  exposed.  These  branches  are 
80  flexible  and  tough,  that  they  may  be  tied  in  a  knot  without  breaking. 

P.  361.  The  following  interesting  data  regarding  the  durability  of  Teak  timber 
in  Bengal  were  conmiunicated  to  me  by  J.  C.  Marshman,  C.S.I.  :  The  fort  of 
the  Dutch  settlement  of  Chinsurah  was  erected  about  the  year  1695,  and  the 
beams,  the  scantling  of  which  was,  if  I  remember  aright,  12  in.  by  15,  were 
brought  from  the  Teak  forests  in  Java.  The  settlement  was  transfeired  to  the 
English  Goyemment  about  the  year  1826,  when  the  old  fort  was  pulled  down 
to  make  room  for  barracks,  and  the  beams  which  I  saw  were  all  as  sound  and 
perfect  as  when  they  were  put  in.  Moreover,  the  Shah-in-Shah,  a  vessel  built 
at  Cochin  of  Malabar  Teak,  which  sank  in  the  Sundarbans  some  thirty  or 
thirty-five  years  ago,  was  autiientically  known  to  have  been  at  the  time  more 
than  a  hundred  years  old. 

P.  364.  Clerodendron  tSiphona/ntJms, — Sans.  Barbai'a,  brahmanL 

P.  369.   Vitex  Negundo. — Sans.  ISindvJea. 

P.  379.  In  a  subseauent  paper  (Joum.  As.  Soc.  zviii.  i.  632)  Madden  colls 
TUrantfura  Roxburgnii,  Garoijaury  which  is  right. 

P.  386.  Daphne  papi^aceoy  Wall.— Vem.  Btudlu  soang,  bh>altuL,  Nepal,  de- 
8CTil>ed  and  figured  in  As.  Researches,  xiiL  385,  under  the  name  D,  cannabina^ 
Loureiro.  There  are  2  varieties  in  Eamaon,  according  to  Madden,  As.  Soc.  Joum. 
xviii.  L  610;  one  with  white  flowers  and  yellow  frmt,  4000-8000  ft — ^the  other 
with  purple  flowers  and  fruit,  7000-8000  ft. 

P.  387.  A^uilaria  AgdUocIia, — Sans.  Agwu,agarU; 

P.  418.  It  IS  remarkable  that  the  Fig,  though  a  soft- wooded  tree,  is  long-lived. 
Pliny  mentions  several  aged  wild  Fig-trees  in  Rome,  among  others,  one  in  the 
Forum  existing  in  his  time  ^70  a.d.)  under  the  shade  of  which,  according  to 
tnulition,  the  wolf  had  suckled  Romulus  and  Remus.  Whatever  the  trum  of 
this  and  similar  stories  may  be,  the  Fi^-tree  in  Italy  attains  a  great  age. 

Dr  Cleghom  believes  that  the  wild  Fig-tree  in  Kaghan  may  \^  only  F,  virgata. 

Garden  Figs  (with  eatable  fruit)  have  repeatedly  been  raised  from  the  seeds 
of  the  wild  Uaprifig,  and  the  two  kinds  are  certainly  of  the  same  species. — 
(Taigioni  Tozetti,  Historical  Notes  on  the  Introduction  of  Various  Plants  into 
Tuscany,  Joum.  Hort.  Soc.  1854,  168.) 

P.  424.  In  general  appearance  F.  tubercvlaia,  Wall.,  agrees  with  the  speci- 
mens which  Wallich  distributed  under  F.  lanceolata,  Roxb.  (Cat.  No.  4512), 
and  with  the  Burma  specimens  of  F.  pyrrliocarpay  Kurz.  Roxburgh's  descrip- 
tion, and  his  III  in  herb.  Eew,  No.  1736,  also  agree  as  far  as  they  so  ;  the 
question  is  whether  the  Burma  shrub  and  the  plant  cultivated  in  the  Calcutta 
Bot.  garden  show  the  same  structure  of  the  female  flower.  This  I  have  been 
unable  to  verify.  This  species,  whatever  it  may  be  called,  should  not  be  con- 
fused with  F,  pgriformu,  Hook.  &  Am.  ;  Benth.  Fl.  Hongk.  328  ;  Miq.  Ann. 
ill.  SS94,  a  shrub  with  similar  leaves,  which  grows  in  similar  localities,  in  water- 
courses, and  between  rocks  in  torrents  in  East  Bengal,  Burma,  and  China,  but 
has  pedunculate  receptacles  in  the  axils  of  the  leaves,  and  does  not  belong  to 
the  section  Covdlva, 

P.  424.  F,  CMncha,  Roxb.  iii.  534,  is  (doubtfully)  identified  bv  Madden  (As. 
Soc  Journ.  xviii.  i  644),  with  F,  squamosa,  Roxb.  631.  A  shrub ;  at  the  foot 
of  the  mountains  a  small  spreading  tree  (Madden).    Leaves  alternate,  rough,  3- 
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nerved,  with  distant  veins  running  into  each  other  along  the  maiginof  theleaf; 
petioles  very  short,  hairy,  fruit  axillary,  solitary,  sessile,  rough,  globular, 
about  the  size  of  a  small  gooseberry  (Hardwicke  in  As.  Soe.  Res.  vi.  379). 

P.  446.  Bu<^jfla  j(wanioa,  Blume ;  Bedd.  FL  Sylv.  t  259. 

P.  480.  A.  De  CandoUe  distinguishes  Q.  Balaoty  Qriff.  (Aij^hanistan),  from  Q. 
IleXy  Linn.,  mainly  by  the  pubescence  on  the  under  side  of  uie  leaves,  '*  Stellse 
plans,  parenchyma  sub  linibo  tegentes  iis  Q.  IlicU  triplo  minores,  puncto  cen- 
trali  magis  distincto,  radiis  gracilioribus  et  multo  brevioribus."  i  have  been 
unable  to  trace  any  essential  difference  in  the  pubescence  between  the  A^hanift- 
tan  and  Kunawar  specimens  on  the  one  hand,  and  those  of  Spain j  France,  and 
Greece  on  the  other.  As  regards  shape  and  spinescence  of  the  leaves,  the 
Afghanistan  and  Indian  specimens  show  the  same  variations  as  those  from  the 
Mediterranean  ;  there  is  no  difference  in  cup  and  gland,  and  the  only  point 
apparently  of  any  importance  is,  that  the  anthers  are  haiiy  in  aU  Eastern  speci- 
mens, while  the  MediteRanean  tree  has  sometimes  glabrous,  sometimes  naiir 
anthers. 

P.  553.  The  branching  Date-Palm  at  Indorc  is  figured  in  Jour.  Ag.  Hort. 
Soc.  Ind.  iv.  N.S.,  1873. 

The  following  names  of  species  should  be  written  with  small  initials: 
BerberU  kvnatoaremis,  p.  12  ;  ISalnudia  malabarica,  p.  31 ;  BaUamodendron 
gileadense,  p.  65  ;  Zizyphus^  var.  hyimdrica,  p.  87 ;  Piptadenia  audhentitf 
p.  168 ;  Prunus  avium,  p.  193 ;  Pprus  kumcbOfMnsU,  p.  206;  Aralia  catke- 
mirica,  p.  248  ;  WUlughbda  fn4irtabanica^  p.  320.  The  following  should  have 
lanre  initials  :  Stoietenia  GkloroxyUm,  p.  74  ;  Rkiu  Xakrasim^ee,  t>.  122. 

The  spelling  of  the  following  ^nsknt  and  Arabic  names  should  be  corrected: 
Swddu,  p.  18  ;  iSdlmalty  p.  31 ;  NO/gorangOy  Ndranj,  p.  56 ;  Matura,  p.  67 ; 
KacJiIia,  p.  72  ;  Inab,  p.  98  ;  A'^/^,  p.  135  ;  JaydyjayarUiy  p.  137  ;  Sin$(wa,^ 
149  ;  KliaravaUikd,  p.  160  ;  Ckukrd,  ddnchd^-p.  163 ;  Paumdletha  (douDtfol), 
p.  194 ;  BaJtedukUy  p.  222 ;  Harttaki,  p.  223 ;  DhStri  puthpUa,  p.  236 ; 
JJdlima,  rumman,  p.  241 ;  MallUcd,  atphotdj  saptdla  (Ydtmln,  Persian),  p.  311 ; 
Ayugina  chhada,  p.  325  ;  Karaviray  p.  328 ;  JSvondka,  p.  347  ;  TtUoj  p.  406 ; 
Kdkodumhara,  p.  423 ;  Putranjtva,  p.  451 ;  Dndtrl,  p.  454  ;  BhurjOy  p.  468. 
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1.  Piniifl  1(  fupresBUfltor- 


folia»I 


Crown.  ...  YoungyOvate; 
long  oTote^ 
broadishtop 


oonioal,   like 
irden  oypress. 


<« 


Branohei  Begin  high,  <  in    lowish,    of 


of  a  tree  in '     somewhat. 


the  open. 


upounred. 


1llQ8a,DoiL 


Colour  of 
the  fbU- 
■go. 


Bark. 


Younff,  light; 
dark  green. 


>iing  horiiontalj 
lb-declining;  of 
d  horizontal, 
ith  drooping, 
ibdiyided  tipe. 

ngybluishgreen; 
d,  darker,  like 
lut  browner 
an)  6. 


Roni^,  grey  pmrn,  smooth,  sol- 
and  deep  iimte,fibrop8,peel- 
g   off   in   long 
rips,  often  sub- 
risted. 


lar  furrows. 


LeaTOS. 


Duration 
of  loayes. 

Cone.     ... 


flgglet 


•  .•• 


Bipe. 


6-18"   long,  i4e-like 
stiff,  erects 


sistent  sheatficate. 
1"  long. 


I,    qoadri- 
idriously  dose  im- 


2— 3  yean. 


f 


Pendulous  sul  }ular    or   sub- 
bular    or    a  ral,  ff'  long,  1}" 
youxi^;  old,  rth,  fti80ous,blu- 
cal,  S-V  lonfli,  glauoescent. 
girth  at    q 
brown. 


With    very   A.  scale  with 
knobby     pqfaoets.  ' 

persistent. 


8.  JimipeniB  ez- 
ce]fla»  Bieb. 

Like  7,  diffuse,  irre- 
gular. 


Begin  low,  large,  nu- 
merous, spread- 
ing, (uffuse,  an 
exaggeration  of  9. 


Grey,   green ;    not 
unlike  8. 


9.  TazoB  bac- 
cata,L. 

Broad  oval,  irregu- 
lar. 


Trunk  short  or  none, 
branches  lax,  irre- 
gular. 


Bather  like  7,  but 
smoother,  and 
more  flaky. 


As  of  7  nearly. 


Darkish  green. 


Galbulu8  6'6''diam.; 
young,  yellowish 
green,  npe  dark 
purple  or  Dlaok. 


Young,  silvery,  old, 
smooth,  brown, 
fibrous,  compact, 
not  Bulcate,  peel- 
ing off  in  layers. 


Flat,  f^oate,  en- 
tire, sharp  muo- 
ronate,  alternate 
distichous. 


Sub -drupe,   4-6^" 

_,      IJVirtfi, 

cup   red,    fleehy. 


long,  1*.1J- 


nucule     greenish 
olive. 


(Oct) Apr.  Maw)ber,  Not. 


September  onward. 


September  to  Jan. 
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SANSKRIT,  ARABIC,  AND  PERSIAN  NAMES. 


Achyuta,  277 ;  agaru,  577 ;  agniv&la, 
238  ;  affuru,  577  ;  ainab,  98  ;  akliota, 
497  ;  akshota,  497  ;  alte,  502 ;  &mala- 
ka,  454 ;  amra,  125  ;  amr&taka,  128  ; 
an&r,  241  ;  angur,  98 ;  ankola,  250 ; 
arftk,  815 ;  aralu,  58 ;  arishta,  106 ; 
aijuna,  224 ;  arka,  831 ;  anishkara,  124; 
aaana,  225  ;  asoka,  166  ;  asphotS,  811 ; 
usTakarna,  26  ;  avigna,  820 ;  ayugma 
chhada,  325  ;  ayuk  chhada,  825  ;  azftd- 
dirakht,  67. 

Bodara,  86 ;  baheduka,  222,  578  ;  band- 
haka,  275 ;  barbara,  577  ;  bed,  463  ; 
bhall&taka,  124;  bhQija,  458;  bilva, 
57;  brahmanl,  577. 

Champaka,  3 ;  chandana,  398 ;  chara, 
127  ;  chfimiaghzy  497 ;  chinfir,  434  ; 
chinchS,  163 ;  chnkrft,  163. 

Dfilima,  241  ;  devadftru,  61 6  ;  dh&tri,  454 ; 
dhfttn  pushpitfi,  238,  578  ;  drftksha,  98. 

Kranda,  445. 

Gni^ja,  189  ;  guvaka,  551. 

HarftakI,  223. 

Inab,  578  ;  Irak,  315  ;  irak-hindi,  316. 

Jambira,  52 ;  iamba,  233  ;  jambilla,  233 
jayft,  137  ;  jayanti,  137  ;  jembat,  171 
jhAvuka,  20. 

Kabbar,  14;  kachha  or  kachchha,  72 
kadamba,   261  ;    kftkodumbara,    428 
kakubha,  224 ;  kftnchan&ra,  160  ;  kan 
chi,  139  ;  kapltana,  128  ;  kapittha,  56 
karamarda,  320 ;  karai^jaka,  153  ;  kara 
vira,  328 ;  karkandhu,  86 ;  karmara,  45 
karma-ranga,  45  ;  karnikara,  35  ;  kata 
ka,    817;   kendii,   294;  kesara,  293 
kesara,  444  ;  kbadira,  575 ;  kharjara 
554 :    kharvallikA,    160 ;     kharzuhra 


328  ;  koli,  86  ;  kovidara,  160 ;  kshira, 

507 ;  kuberaka,  72  ;  kuchandana,  168  ; 

kunda,  812. 
Lftkucha,   426 ;    langalin,   557 ;   lodhra, 

300. 
Madhuka,  289  ;  mallik&,  311  ;  m&lara, 

57  ;  mandara,  139  ;  mendhi,  238. 
Kftgaranga,  53 ;  n&rai\j,  53,  56 ;  n&rikela, 

557  ;  n&rikera,  567  ;  nikochaka,  250  ; 

Dill,  135  ;  nimba,  67  ;  nlpa,  261. 
Otroj,  62. 
Padmfiksha,   194;   palftsa,  142;   panaaa, 

425 ;  parna,  347  ;  pfttali,  351  ;  pichn- 

la,   21;    pippala,   415;    piyftla,   127; 

plaksha,  414 ;   pundraka,   572  ;  piin- 

nfiga,  444  ;  patraDJWa,  451. 
Eaktaka,  275  ;  rohitaka,  69 ;  nidraksha, 

48  ;  rumnian,  241. 
SafMSr,  472 ;  sfij,  354 ;  sfika,  354 ;  sfti,  354 ; 

sftla,  26 ;  sftlmali,  31  ;  sana,  144  ;  sap- 

talft,  311  ;  sarala,  506  ;  saTara  lodhra, 

300;   selu,  336;   iseph&li,   314;  sctu, 

16  ;  sinduka,  577 ;   sinsapa,  149 ;  sir- 

Isha,  176 ;  sobhanjana,  129 ;  sodada,  14  ; 

siirfthva^   533  ;  suvaraa,    1 64  ;   swftdu 

kantaka,  18  ;  syonftka,  347. 
Tali.  549  ;  tallsapatra,  576  ;  tindnka,  294  ; 

tiniaa,  146 ;  trinar^a,  544  ;  tala,  408  ; 

tunna,  72 ;  tuaha,  222. 
Udnmbara,  422  ;  utrej,  52. 
Yakfl,  137;  vakula,  293;  vanjula,  166 

vaii8a,  564  ;  varana,  16  ;  vaiiina,   16 

vata,  413  ;   vetasa,  559  ;   vetra,    559 

vyapQra,  52. 
Ysismin,  578. 
Zambac,  311  ;  /.m  /ciil,  389. 
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AbnOfl,  294 ;  ach,  277 ;  acha,  162 ;  achsr, 

127  ;  ack,  277  ;  adei,  255,  257  ;  agftni, 
587 ;  affati,  187  ;  aggai,  2 ;  agla,  156, 
172,  189  ;  aglaia,  95  ;  agnian,  78 ; 
SffniQn,  866  ;  agno,  78  ;  ahalu,  892 ; 
aEaher,  589;  alia,  156;  aOah,  188; 
ain,  225 ;  ainshi,  277  ;  ainta,  456 ; 
aira,  156 ;  aita  lagOla,  44 ;  njftnta,  888 ; 
ftk,  881 ;  ak,  881 ;  akata,  429 ;  akanl, 
250 ;  akhe,  198 ;  akhi,  197 ;  akhi&ii,  208 ; 
akhor,  497 ;  akh5^^  250 ;  ftkhota,  497  ; 
akhreri,  198 ;  akhrot,  497  ;  akol,  250 ; 
akola,  250;  akoria,  120;  al,  277; 
ftlach,  197;  alangi,  250;  ali,  164; 
{llish,  197  ;  alia,  404  ;  allftdi,  277 ; 
alien,  277 ;  aUian,  252 ;  aloal,  243 ; 
alacba,  192  ;  am,  125 ;  amalgflch,  194  ; 
amaltfta,  164;  am&ra,  128;  amb,  888; 
ambal,    454 ;    ambali,    454 ;    ambftrft, 

128  ;  ambai  284  ;  ambodha,  128  ; 
ambi,  125 ;  ambia,  296 ;  ambli,  163 ; 
anibla,  452 ;  ambre,  259  ;  ftmi,  118  ; 
amila,  101  ;  ftmla,  454  ;  amlni,  85  ; 
amUmch,  218  ;  amli^  159,  168,  447  ; 
anilii&clia,  258  ;  amlika,  454 ;  amlok, 
297  ;  amlOsa,  159 ;  amlQk,  297 ;  amnia, 
85  ;  amra,  128 ;  amrSi,  482 ;  amrer, 
405 ;  fimri,  125 ;  amritpbal,  52 ;  amrola, 
259 ;  amrad,  282 ;  amiHt,  282  ;  amti, 
284  ;  amudanda,  12  ;  amar,  128 ;  amat, 
897  ;  an,  404  ;  ftn,  409  ;  anftr,  241  ; 
anchu,  196  ;  aneru,  445  ;  angan,  302  ; 
angi&r,  280  ;  angnSra,  449  ;  angoo, 
802 ;  angar,  98  ;  angQti,  458  ;  anjan, 
162  ;  anjani,  224 ;  anjir,  280,  418, 
419  ;  anjlri,  420 ;  aajan,  224 ;  ankol, 
95 ;  ankri,  197 ;  Kukri,  197 ;  ankna, 
826  ;  antiri,  34  ;  anyalla,  46  ;  aola, 
454;  a5r,  191 ;  aor,  192 ;  apan,  588  ; 
arand,  445  ;  arara,  278 ;  arbambal, 
248  ;  ardftwal,  281  {  areii^,  184 ;  arg* 
haw&n,  132  ;  ftri,  259  ;  arinj,  184 ;  ar-; 
jan,  224  ;  arjAn,  481 ;  arjiin,  224,  339  ; 
aijuna,  224 ;  aijana  sadra,  224  ;  ar- 
junna,  440  ;  arknula,  489 ;  arkhar,  60  ; 


arkbar,  119,  120^  121 ;  arkol,  119, 120, 
121  ;  aria,  156,  347  ;  ami,  863 ;  aiaain, 
225  ;  am,  191 ;  fini,  281  ;  aitta,  58  ; 
aniT,  280 ;  aaSn,  475  :  asana,  449 ;  as- 
auna,  449  ;  aahta,  159 ;    aahto,  159  ; 
ashlik,  887 ;  fisid,  289  ;  askata,  214  ; 
aakatar,    214  ;   asmftnia,   501  ;    asm, 
225  ;  asoja  paharpbuta,  99 ;   amk,  5, 
166 ;  asoka,  166  ;  asokan,  5 ;  asrelei« 
22  ;  asaain,  225  ;  assaina,  225  ;  assan, 
225  ;  assar  aaona^  847  ;  assey,   570  ; 
ata,  6  ;  atki,  288  ;  atftlgKn,  286  ;  anga, 
804  ;  annra,  454 ;  anra,  454  ;  awa,  404 ; 
awat  165,   189;   ay&r,  280;    ayatta, 
280  ;  ayin,  225  ;  azSd-dirakbt,  67. 
Babanmg,    284;  babbar,   180;    babbtl, 
188;  babool,  178;  babftl,  188 ;  babul, 
180;  babibr,  180;  bacba,  468  ;  bada, 
468,  465 ;   bad&m,  190,   494  ;   badar, 
528,  539  ;  badha,  468  ;  badlo,  80  ;  bad- 
ror,  877,  878 ;  badn  mann,  480 ;  bag- 
nu,  475 ;  bfigriwftla  dsrim,  80 ;  bahamo^ 
128  ;  b^ban,  474  ;  babera,  222 ;  bahn, 
474 ;  bftbOl,  87  ;  bai,  65  ;  baikal,  81 ; 
baiDS,  468  ;  bainla,  886 ;  baizi,  243  ; 
bairdngi,    849 ;    bftishi,    463 ;    b^jOr, 
525,  549  ;  bakain,  68 ;  bakalpata,  574  ; 
bakalwa,   452 ;    bakam,   156 ;    bakar, 
866  ;  bakftr,  258  ;  bakarcba,  366,  455  ; 
bakardbam,  899;  bakaija,  899;  bakhm, 
255;    bakkiamela,   119;   bakU,   227; 
bakra,  82;  bakshd,  468  ;  balaiga,  872  ; 
bolda,  222;    balkubane,   567;    balra, 
222 ;  balt&t,  480;  bamaor,  258  ;  bambal, 
892 ;  bamboo,  568  ;  bamora,  258,  285  ; 
bamtsant,  205 ;  bamtd,  183  ;  bto,  85, 
892,  482  ;  bana,  869  ;  banfiriah,   302  ; 
ban-bakhra,  114;  ban  bakbura,  257; 
ban  bftkHr,  258 ;  banchar,  482 ;   ban- 
ohir,  806 ;  banchir,  78  ;  banchor,  78  ; 
banda,  248 ;  banda,  892,  894, 396,397 ; 
Imii  d&khQr,  806 ;  bandftra,  240  ;  baa- 
d&ra,  286  ;  bandera,  118  ;  bandir,  151 ; 
bandurgi,  118  ;  banga,  481 ;   bang  i^ 
525  ;  ban-gfll&b,  208  ;  banharria,  480  ; 
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b&QJ,  482 ;  \MaiU  482 ;  ban  kalla,  85  ; 
ban  keint,  204 ;  bankhar,  866 ;  ban- 
kharra,  152 ;  ban-khor,  108 ;  banktbich, 
258  ;  ban  Iftdar,  525 ;  ban  mehal,  205 ; 
ban-mendu,  118  ;  banmewa,  391 ;  ban 
mOsiiureya,  447;  banna,  869;  banni, 
482,  487;  ban-nimbn,  49;  ban  pftla, 
206;  banpalti,  206;  banpatftra,  310; 
ban  phrastu,  475 ;  ban  phunt,  806 ; 
ban  pindfilu,  271 ;  ban-ritha,  188 ; 
bans,  564,  569;  ban-aanjli,  207;  bftn- 
whffgali,  114;  bansn,  818  ;  bantamman, 
480;  bantbra,  118;  b&ntpbunt,  388; 
bft-pattra,  868 ;  bar,  418  ;  bara  baloka, 
567 ;  bara  cbakma,  489 ;  bara  cbali, 
5 ;  baiachar,  482 ;  bara  gach,  440 ; 
bara  ^^arri,  272 ;  barftin,  482 ;  bara 
karaig,  154 ;  bara  manda,  397 ;  barangi, 
864 ;  bua  nimba,  52 ;  barftri,  14 ; 
baian,  177 ;  baranlia,  177 ;  barbat, 
151 ;  bsrbatti,  284  ;  barchar,  479 ;  bar- 

St,  418  ;  bargund,  886 ;  bariftl,  160  ; 
li  kilri,  6 ;  barinika,  410 ;  barj,  85  ; 
barma,  589  ;  barmi,  589  ;  bama,  124 ; 
baro,  175 ;  baror,  205 ;  barotri,  456 ; 
bamnga,  29 ;  bairanki,  410 ;  banarra, 
880;  bvre,  880; barm,  50; barsanga,  48  ; 
banoli,  298  ;  bart,  194 ;  barthoa,  267  ; 
barta,  267  ;  bam,  422  ;  bSs,  175,  569  ; 
bBsbal,  466,  469  ;  basna,  187  ;  basota, 
366 ;  baasar,  14 ;  bfissein,  175 ;  b&ta, 
380,  456  ;  batan^  208  ;  batangi,  204  ; 
batank,  208  ;  batavi  •  nebo,  55  ;  batbar, 
414 ;  bather,  48 ;  baihor,  258  ;  batindn, 
8 ;  batkar,  428,  429 ;  batrin,  128 ;  bat 
sinjal,  92;  battali,  78;  bat  taman, 
429  ;  bAtu,  480 ;  bftnnra,  24 ;  bannn^ 
868 ;  banrala,  886  ;  banri,  14  ;  bayi, 
65;  bebrang,  284,  286;  bed  mnahk, 
467 ;  bed,  468,  465,  466,  469 ;  bedn, 
420  ;  begpnra,  52 ;  behari-nimbu,  52  ; 
behedo,  222 ;  behli,  6 ;  beimn,  191 ; 
beinni,  191 ;  beia,  468,  466 ;  bejanra, 
52 ;  bekala,  196 ;  bekkar,  196 ;  bek- 
kli,  196 ;  bekkra,  196 ;  bekling,  575  ; 
beU  57 ;  belambu,  46 ;  bell,  47,  466, 
469  ;  belpatta,  550  ;  bemal,  87  ;  bend- 
bftra,  587;  benkar,  44;  bent,  468; 
bentha,  535  ;  ber,  14,  85,  88  ;  b9r,  86  ; 
tiera^  418 ;  bfiia,  86 ;  berain,  99 ; 
beresi,  285  ;  berfa,  476  ;  beri,  85  ;  beri, 
90 ;  beija,  507  ;  berra,  88 ;  beraa,  175  ; 
bermx,  456  ;  bera,  420  ;  berwaja,  872 ; 
bet,  468,  559 ;  betain,  67,  6S ;  betar, 
585 ;  bet  kukri,  255  ;  betsn,  469  ; 
bettar,  586  ;  bettir,  537  ;  bewal,  37  ; 
bhAbar,  404 ;  bhuikoi,  84 ;  bhftins,  468  ; 
bhainsh,  468  ;  bbaira,  222  ;  bhftla,  125 ; 
bhal&io»  120;  bhalena,  267;  bhaliau, 
124 ;    bhaliun,    120 ;    bhallia,    126  ) 


bbamfna,  267  ;  bhanuoan,  87  ;  bhamni, 
488;  bhftn,  118,  474;  bhanber,  18; 
bhand&ra,  271 ;  bhandir,  175;  bhangli, 
468;  bhangra,  892;  bhilnt,  863 ;  bharda, 
528 ;  bhat,  863 ;  bbata,  144 ;  bhati,  81 8  ; 
bhftthi,456;  bhatia,  152;  bbat  knkra, 
255 ;  bhat  niggi,  886  ;  bhanlan,  267 ; 
bhedftra,  537;  bhekal,  196;  bhSodu, 
84 ;  bhengal,  87  ;  bhigal,  196  ;  bhilftwa, 
124;  bhUlaur,  448;  bhillanra,  448; 
bhimal,  87  ;  bhimal,  42  ;  bhirra,  74  ; 
bhohar,  267 ;  bhokar,  336 ;  bhokra,  177 ; 
bhoma,  453  ;  bhora,  217 ;  bhorftna,  281 ; 
bhor-salai,  61 ;  bhoti,  29  ;  bhotia,  494  ; 
bhotiya  badam,  193  ;  bhfij,  458  ;  bhuj- 
pattra,  458  ;  bhurkur,  267  ;  bia,  152  ; 
bifir,  510 ;  bibla,  152 ;  bichua,  404 ;  bida, 
466 ;  bid&i,  469 ;  bidelgnm,  587 ;  bidhuli 
bana,  567 ;  bidn,  463  ;  biduognlo,  565  ; 
bigni,  428  ;  bihi,  205  ;  bihia,  74  ;  bija, 
152  ;  byaasl,  152 ;  b^aaftr,  152 ;  b^auia, 
52  ;  b\jgai,  255 ;  blihua,  152 ;  bg'oari, 
52  ;  binsln,  286  ;  bil,  57,  537  ;  bila,  16, 
57  ;  bUai  kand,  141 ;  bilangra,  18 ; 
bilfisi,  16  ;  bUftti,  18 ;  bUi,  57  ;  biliSna, 
16 :  bilimbi,  46  ;  bilin,  56 ;  billa,  441  ; 
bUiar,  9  ;  billi,  141 ;  billo,  74 ;  bUodar, 
442  ;  biloja,  442 ;  bilphari,  377  ;  biUa, 
463  ;  bilsi,  285  ;  bin,  468  ;  bipnakanta, 
572  ;  biiali,  141 ;  bir&r,  88  ;  birSri,  85  ; 
birmi,  539 ;  biroja,  507  ;  biroza,  507  ; 
birsah,  269 ;  bla,  23,  463  ;  biaa,  465  ; 
bteh,  468  ;  bisir,  205  ;  biskoprah,  155  ; 
bistSnd,  296 ;  biao,  468  ;  bithua,  151  ; 
lAtsa,   468;  bltsn,    466,    470;  bitigli, 

428  ;  bitil,  37  ;  biona,  869 ;  biting,  37  ; 
biuna,  472  ;  blimbu,  46 ;  bodnk,  84  ; 
borla,  836 ;  bodal  mowa,  499 ;  boin, 
434;  bor,  418;  boahi  swa,  460; 
bowida,  48  ;  bria,  136  ;  brahmfini,  78  ; 
brahmi,  433 ;  braksh,  30;  brangi,  428  ; 
brftn,  432,  438,  487 ;  branchu,  286  ; 
brfinknl,  432 ;  brama,  16 ;  bifts,  281  ; 
bratta,  502  ;  brazen,  202  ;  bre,  480  ; 
brekche,  480 ;  bran,  432,  487 ;  brera, 
482 ;  brimlu,  428  ;  brind,  177  ;  brinkol, 
95 ;  broa,   281 ;  brori,    432 ;  brumaj, 

429  ;  briimbnim,  248  ;  brundn,  429  ; 
bndhal,  251 ;  budjari-dhamin,  86 ; 
budahur,  501  ;  budu,  394 ;  bui,  144 ; 
buin,  434 ;  baka,  187  ;  bnkain,  68 ; 
bnkal,  298 ;  buldu,  528 ;  bflnisntn, 
205  ;  ban,  276  ;  buna,  177,  434  ;  bun- 
arala,  194 ;  burftns,  281  ;  buij,  458 ; 
barkundn,  133 ;  burra,  528 ;  bnrul, 
528 ;  burunsh,  281 ;  bursal,  458 ; 
bushan,  469  ;  buta,  144  ;  butra,  304  ; 
butahur,  501 ;  buzimpala,  110 ;  bwir, 
468  ;  bvans,  510 ;  byebering,  284. 

Chaftp,  460;  chabnk  chQri,  44;  chachri. 
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286  ;    chftdua,   92  ;    chftinchar,   405  ; 

chainjli,  405  ;  cbaiOra,  290  ;  chakotra, 

55  ;   chal,    201  ;   chalai,   588 ;   chalei, 

538 ;    chalhatti,   508 ;    olialla  manta, 

466 ;   chalta,   1 ;  chamaggai,  2 ;  cha- 

mfir  kaa,  452 ;  chftmb,  460 ;  chamba, 

8 ;  chamba,  811,  313 ;  chambal,  840 

chambar  maya,  482;   chambar  mftya, 

458;   chambel,    818;   charobeli,  8i8 

cbamian,194 ;  chamkftt,  145 ;  cbamkha 

rak,  492  ;  chamban,  94 ;  chamkol,  145 

chftmma,  469 ;  chamlia,  386  ;  champa, 

8 ;    cbamra,    145 ;    chamraud,    840 

cbamr6r,  340 ;  cbamrar,  340 ;  chamy&r 

145;  chan,  877;   ch&och,  198;  chan 

dal,  898 ;  ch&ndan,  146 ;  chandao,  398 

588 ;  cbaudi,  241 ;  cbandra,  377,  879 

cbAndui,  322 ;  changathasi  dhOp,  527 

changma,  469,  470,  476 ;  cbaniftt,  118 

chanan,    473,   475 ;   chauahing,   512 

chapkia,  335 ;  chappal  sSnd,  245 ;  chap 

pertain,  101 ;  chappertaiig,  101 ;  chk- 

pu,  460 ;  ch&r,  127 ;  ch&ra,  127 ;  char 

keint,  208;  charkba,  382;  charkhri 

492;  charr,    153;   cbarrei,  480;   cha 

terni,  92;   cbatiQn,    825;   chato,  92 

chatr,  92;   chaulai,  269;   chauli,  82 

chaankra,  169 ;  cbaunab,  95 ;  chauri 

82,  218;  checbar,  119;  chedwala,  92 

chench,  197;  chenjtU,  405;  cbeprain 

101  ;    cberaia,    196 ;    cberaani,    110 

cberaya,  255 ;  cberi  cba^^  429 ;  cher 

kush,  191 ;  dieroli,  191 ;  cheta  bata, 

257;  cbettu,  90;  cheuli,  290;  chewa, 

501 ;    cbichra,    142  ;    cbichru,    404 ; 

chicbwa,    175;  cbihAr,    162;   chtkan, 

78;  chU,  506,  510;   chila,  269,  510; 

chilana,  206;  chilangbati,  806;  cbil&ra, 

248 ;    chilbil,    431  ;    chilghoza,    508  ; 

cbilkiya,  269 ;  chUU,  248,  431 ;  chU- 

lar,  156;  chilmil,  481;   obilota,  882; 

cbUpatta,  550 ;  chilrow,  528  ;  cbilta- 

eita,  556;  chlltu,  510;  chimkani,  164; 

chinannu,  191  ;  cbin&r,  484 ;  dilnni, 

407  ;  chinta,  338 ;  chiuynk,  63  ;  cbir, 

506,  510;  cbirara,  882;  chiraiUi,  127; 

chircbira,  882 ;  cbiri,  508 ;  chirchitta, 

845 ;  chirichog,  818  ;  chlnnuttiy  456 ; 

cblrndi,  19,  882 ;  chironji,  127 ;  chiror, 

12  ;   chirunda,  19  ;  cbiti  miist,  145 ; 

cbiti-sirin,  72 ;  cbitpattra,  251 ;  cbitra, 

12, 114 ;  cbitta  bagnu,  478  ;  chittftnia, 

90 ;  chittita  cbettu,  556 ;  cbitu,  510 ; 

cbiu,  281  ;  cbiu,  438  ;  chin,  510 ;  chiu- 

la,  142  ;  chiura,  290  ;  cho,  205  ;  chogu, 

539 ;  choklu,  120  ;  choku,  428 ;  ch^a, 

206 ;  chopar,  44 ;  chopra,  19,  79 ;  chora, 

482 ;  chosi,  120 ;  chotara,  571 ;  chotra, 

571  ;  chowdi,   241  ;  chu,  488  ;  chua, 

202;  chnal,  78;  chual,  114;  chuftri. 


191  ;  chuch,  586;  chiihftra,  552;  chuj 
804 ;    chok,   388 ;    chuklapatha,    29 
chula,  438  ;  chulcha,  142 ;  chule,  194 
chum,  804 ;  chnma,  388 ;  chun,  407, 
438  ;  chunga,  488  ;  chuni,  585 ;  chunt, 
205 ;   chupra,    285,    286  ;    chur,   480, 
528  ;  chnma,  89  ;  chutian,  825. 
Dftb,  259  ;  daberi,  82 ;  dadftr,  516 ;  dad- 
hf&ri,  422  ;  dadia,  888  ;  dsdflr,  92 ;  dad- 
ari,  428  ;  dahfti,  288  ;  dahan,  46 ;  da- 
heo,  426;   dahi,   837;   daholia,  420; 
dahu,  426  ;  dain,  249  ;  dauB,  324;  d&j- 
kar,  81 ;  dakiri,  248;  dftkh,  98;  dak- 
hang,    98;    dakhani,   178;   d&khmila, 
119 ;  dakh-nirbisi,  10;  dakki,  98  ;  dak- 
kuri,  802;  dfiku  phal,  391 ;   dal,  78 
diU,  241  ;  dala,  78 ;  dftl  chini,  9  ;  dil 
chini,  874 ;  dalchini,  878  ;  dftlim,  241 
dalli,  78 ;  dalme,  455 ;  dalang,  257 
dfima,  184 ;  damanat,  41 ;  damon,  40 
dampara,  124;  danda,  488;  dandal^  19  . 
dandelo,  267  ;  dandora,  877 ;  dandwa 
aingali,  489  ;  daral,  78 ;  darar,  340 ;  dSr 
chob,  12 ;  dfirhald,  12  ;  darhela,  824 
dftrim,   241 ;  darln,  78 ;  dannar,  47 
darnu,  241 ;  darn,  241 ;  dasfiundu,  296 
daaai,   318 ;  daswlla,  119  ;    datnnga, 
840  ;  dfiu,  227  ;  danldhak,  140  ;  dikwa, 
227  ;  d&wi,  238  ;  daya,  368  ;  debdari,  5 
dedwar,  516  ;  degar,  423 ;  deingan,  387 
deikna,  68 ;  dek,  68 ;  dekfimali,  270 
dendru,  255  ;  denthar,  368 ;  deodftr,  616 
588  ;  dephOl,  426  ;  dera,  368  ;  deri,  78 
deachtl,  537  ;  denoffhaa,  387  ;  denn,  24 
devidari,  5  ;  devi  diilr,  533 ;  dewau,  387 
dewdar,   516;   dhfi,  288;    dhae,  2S8 
dhftian,  387  ;  dhaivan,  337  ;  dhftk,  142 
dhakkamarrah,  82  ;  d^kki,  447  ;  dhal, 
78;  dhaman,  887;   dhfimin,  40,   41 
dhamin,  40,    41 ;  dhamman,  37,  40 
dhamna,  481 ;  dhamOn,  40 ;  dhfini,  455 
dhao,  229  ;  dhamnli,  324 ;  dhftra,  241 
dhatela,  196 ;  dhan,  227,  426 ;  dhan- 
kro,  227, 229  ;  dhanla,  238,  318  ;  dhanU 
kh^'ia,  188 ;  dhanli,  267 ;  dhauntika, 
123  ;  dhaura,  89,  227,  288  ;  dhaori,  89, 
227  ;  dh&wa,  227;   dhCdn  mera,  428  ; 
dheu,  426  ;  dhengr,  2 ;  dhewaa,  146  ; 
dhewtie,  288;  dhobela,  221;  dhobin, 
150  ;  dhOdi,  326  ;  dhfikri,  227  ;  dholto. 
318  ;  dhondri  mara,  159  ;  dhorin.  159  ; 
dh9ta  mara,  349  ;  dhudi,  823  ;  dhudi, 
324,  826,  420  ;  dhuna,  28  ;  dhonii,  528  ; 
dhup,  506, 507, 538 ;  dhupi,  588 ;  dhnpri 
chandan,  588  ;  dhur  chuK,  888  ;  dhQra, 
420;    dhnvie,    288;   diSr,   816,   516 
didriar,172  ;  dikamaU,  271 ;  diia,  12S 
dindaga,  227  ;  dindal,  227  ;  dinaa,  76 
dm-diyi,  157;  do,  472;  doani,  36 
dobein,  150 ;  doda,  206  ;  dodan,  107 
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dodani,  107 ;  dodnx,  76 ;  dohn,  227 ; 
dom-saJ,  6  ;  dondrn,  267  ;  dor,  73, 120  ; 
dotti  mara,  840 ;  drab,  73 ;  di&b  chir, 
506  ;  drakaha,  98  ;  drance,  95  ;  dranffu, 
95  ;  drawi,  72,  73  ;  dreK,  68  ;  drenau, 
19  ;  drob,  188  ;  drunda,  76  ;  druss,  368  ; 
duden,  806  ;  dudhapfir,  78  ;  dadhi,  327, 
833  ;  dud  phras,  475  ;  dudla,  119, 194, 
442  ;  diigdugia,  234 ;  dukesa,  451 ;  dum- 
ni,  318  ;  dun,  497  ;  duugla,  119  ;  dunri, 
78  ;  dunshing,  528 ;  dzaral,  80. 

Eilan,  280;  ein,  404;  eisur,  69;  ellal, 
280 ;  ellan,  280 ;  endra,  44 ;  er,  192 ; 
erendl,  445  ;  eri,  576  ;  esar,  197  ;  ey&r, 
280. 

FSg,  420 ;  fagftri,  418 ;  fagora,  92  ;  fa- 
^ru,  420 ;  fagu,  418,  420 ;  faguri, 
418  ;  fegwftra,  420 ;  falls,  475  ;  farts, 
22  ;  farri,  40  ;  farah,  472  ;  farwa,  22  ; 
fease,  547  ;  findak,  494  ;  iiaauni,  278  ; 
fog;  420 ;  fras,  478 ;  fzflah,  22 ;  frast, 
472. 

Gftb,  298  ;  gabdi,  17  ;  gftd  kiyi,  204  ;  ga- 
dumbal,  120;  gaggar,281 ;  gagiftira,  416 ; 
gaha,  304 ;  ^idn,  391  ;  gainti,  168  ; 
gair,  309  ;  gigachiuni,  81 ;  gajera,  571  ; 
gi»luii,  416  ;  gajua,  416  ;  galooja,  508 ; 
galdu,  309  ;  galgoja,  508  ;  gallon,  206  ; 
gallu,  539 ;  gambari,  865 ;  g&n,  321  ; 
gftndal,  260 ;  gandela,  48 ;  gandera, 
822  ;  gandha,  898  ;  ^ndha  firoza,  507 ; 
gandbal,  275  ;  £^di,  48  ;  gandla,  48  ; 
ganger,  88,  95,  345  ;  gangerun,  38  ; 
gangr,  88 ;  g&ngichu,  439 ;  ganbila, 
367 ;  ganhira,  828 ;  ganhula,  260 ;  gani, 
48 ;  ganlra,  828  ;  gaqjak,  128  ;  gan- 
niari,  866  ;  g&nt,  48 ;  garar,  287  ;  gar 
badero^  828  ;  gar  b^aur,  379,  577  ; 
gardal,  167  ;  ga^ftln,  191, 192  ;  gardar, 
116 ;  gardhan,  92 ;  gargaa,  48,  456 ; 
gargela,  408 ;  garinda,  821 ;  gaijera, 
571 ;  gaijial,  571 ;  garkath,  213 ;  gar- 
kaula,  574 ;  oarkum,  251  ;  garmalu, 
164  ;  garmehu,  210  ;  gama,  321 ;  gar- 
rar,  450 ;  garri,  209,  562  ;  garahun, 
574 ;  gar-shuna,  19 ;  gar-silung,  19  ; 
gamgircli,  568 ;  garur,  79,  809 ;  ganli, 
449 ;  gaunta,  285 ;  gausam,  105 ;  gautha, 
305  ;  gavftl  kopra,  89  ;  gas,  21 ;  gSang, 
255  ;  ^h,  494  ;  geia,  450  ;  geli,  539  ; 
gengn,  151 ;  genti,  168 ;  gerla,  442 ; 
gens  ^62 ;  gewftun,  123 ;  ghaut,  92, 
576  ;  ghantapandi,  576  ;  ghantapatali, 
576  ;  ghar,  384 ;  ghfiri,  455  ;  gnarrar, 
450  ;  gharri-niarra,  124  ;  gbatul,  90  ; 
ghaut,  305;  ffhazlei,  20;  ghed,  479; 
ghin,  891 ;  ghiwfti,  890;  ghlwftin,  891 ; 
ghlwala,  868  ;  ghogar,  63  ;  ebont,  92  ; 
ghorar,  175  ;  ghotia,  90  ;  ghowl,  250  ; 
ghunja,  63  ;  ghuigft,  270  ;  ghurri,  63  ; 


ghiiter,  90 ;  chuttia,  318 ;  ghwarqa, 
132  ;  ghwaresiit&i,  191 ;  ghwet,  90  ; 
ghwi,  421 ;  giam,  516 ;  giflnh&n,  891  ; 
gianru,  208  ;  g[dard&k,  95, 194  ;  gidar- 
rukh,  6 ;  giduri,  386 ;  giggar,  85 ;  gihen, 
891 ;  gUfts,  198 ;  glib,  167  ;  gilo,  9  ; 
gin,  840  ;  gingftru,  208  ;  gir,  470  ;  gira, 
460;  ^chi,  248;  girgitti,  49;  girk, 
456  ;  girmala,  164  ;  girthan,  95,  456  ; 
guya,  74 ;  glsh,  492 ;  giur,  465  ;  gi- 
wain,  891 ;  gniet-kung,  506 ;  goft-sal, 
6  ;  gobar  mowa,  499  ;  gobla,  423  ;  go- 
bra,  528  ;  gobria,  528  ;  goganda,  25  ; 
gogatti,  257  ;  gogera,  151 ;  goglna,  25  ; 
gogaa,  92,  283,  285  ;  goher,  95  ;  gohinla, 
278;  gojar,  132;  gol,  480;  gorkatri, 
136 ;  goleil,  88  ;  golkunela,  452 ;  gond, 
889  ;  gondbxin,336  ;  gondi,388  ;  gond- 
ni,  388  ;  gonjha,  188  ;  gonta,  24  ;  go- 
pbla,  571 ;  gorado,  188  ;  gorak-imli,  80  ; 
gor  aunsa,  549  ;  goria,  492 ;  gorwa, 
562  ;  gotaha,  90  ;  gotho.  820  ;  gotl,  90 ; 
gotti,  90  ;  guch,  258,  259  ;  gudgudfila, 
82  ;  gudlei,  92  ;  gugal,  26,  64 ;  gugal, 
63 ;  guggal,  537 ;  guffgar,  61 ;  guggur, 
63  ;  gugu,  103  ;  guguir63 ;  gugul,  286 ; 
gu-kikar,  180 ;  gulab,  203 ;  gdlabi, 
2C3  ;  gulab  i&mau,  283  ;  gulab  reaham, 
177  ;  gula  chin,  323  ;  gular,  33  ;  gular, 
420,  422;  guldar,  114;  guldei,  92; 
gulil],  809 ;  gulkandar,  82;  ffulli,  88 ; 
gulnashtar,  140 ;  gulo,  9 ;  gm  saxgad, 
391 ;  giilu,  83 ;  guluncha,  9  ;  gulvail, 
8 ;  gumar,  236 ;  gumgacha,  310 ;  gum- 
hir,  865 ;  gun&cha,  198 ;  gunchl,  139  ; 
gundi,  888;  gungat,  271;  gungo, 
88 ;  gun  paloa,  206 ;  guracha,  198  ; 
guraa,  281 ;  gurbari,  175 ;  gurbheli, 
40;  gurcha,  571;  gurgu,  122;  gur- 
guli,  456 ;  gurgura,  287;  gur&r,  175 ; 
gurUl,  159,  160;  gnrinda,  196;  gur 
kats,  145  ;  gurkur,  175  ;  gurlpata,  50  ; 
gurmala,  164 ;  gur  musimreya,  447 ; 
gurshagal,  145  ;  gur  tuahiara,  406  ; 
guti,   90 ;  gnvaini,   286 ;  guya,   576 ; 

g^ft,  879 ;  gwala  dfirim,  80,  455 ;  gwa- 
m,  205;  gwaldakh,  214;  gwiUdlkh, 
215 ;  gwalidftr,  297  ;  gwan£sh,  260  ; 
gwep,  115;  gwia,  258;  gwiar,  160; 
gwiya,  6. 
Haddu,  252;  hftdri,  226;  hftdru,  296; 
hBg,  225  ;  hajeru,  172;  hala,  60;  ha- 
lad-wail,  44 ;  halbambar,  248 ;  haldu, 
263  ;  haldwa,  263 ;  haleo,  252  ;  halra, 
223  ;  hamu,  302  ;  hanadun,  103  ; 
hanchu,  78 ;  hftne,  108 ;  hanOz,  804 ; 
bar,  228,  814 ;  haralu,  445  ;  harara, 
228  ;  hardu,  268 ;  hardu  niarrah,  268  ; 
hftrl,  191  ;  haringftr,  314 ;  harin  harra, 
69  ;   harin  khana,  69 ;   haijewri,  10  ; 
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liarjom,  100  ;  harko,  120  ;  harla,  228  ; 
harnauli,  445 ;  ham,  228 ;  harrftni, 
151  ;  harrSri,  176  ;  hairi,  48  ;  harrilliia, 
144  ;  harra,  252  ;  hanankar,  100  ;  har- 
singhar,  814  ;  bartho,  456  ;  baulia, 
377  ;  hftur,  458  ;  heddi,  268  ;  hedu, 
263  ;  hern,  480  ;  hewar,  184 ;  hifismin, 
306  ;  himbareh,  432  ;  himn,  409  ;  hin- 
gen,  59  ;  hingot,  59  ;  hingota,  59  ; 
hinga,  59  ;  hir,  223  ;  hirek,  296  ;  hiro- 
jah,  164 ;  his,  15 ;  his&la,  197 ;  his- 
hulu,  197 ;  hiungarna,  15  ;  hodung, 
474 ;  hombu,  23  ;  honal,  226  ;  hoom, 
5,  7  ;  hal&s,  282 ;  hulfishi,  60 ;  halda, 
74  ;  hQlia,  206  ;  ham,  802  ;  hOmbu, 
23 ;  hnma,  441. 

lUar,  9  ;  illupi,  290  ;  !mar,  492  ;  imli,  168, 
173  ;  Ind,  445  ;  indak,  338  ;  indaijan, 
324  ;  indrajan,  824  ;  indri,  487  ;  ingar, 
235  ;  ingol,  59  ;  ingna,  59  ;  inzar,  419 ; 
inzarra,  39  ;  iogia  padera,  278  ;  ippe, 
290 ;  ippi,  290  ;  im,  480  ;  imm,  446 ; 
irnn,  363 ;  iiUp-mara,  289  ;  iser,  191 ; 
iahwarg,  322 ;  itola,  164. 

Jaggarwfui,    164;  jaggra  •  marra,    164; 
jagni,  512  ;  jahi,  313  ;  jaimangal,  349  ; 
jait,  137  ;  jal,  815.  316  ;  jal  bftgQ,  258  ; 
]jaldfira,  191 ;  jalidar,  93  ;  jallaur,  161 ; 
jftm,   233 ;  jamal  gota,   440 ;   jftmon, 
233,  234 ;  j&mana,  194  ;  jam&ra,  259  ; 
jamawa,  234  ;  jamba,  171 ;  jamir,  52  ; 
jamni,  283  ;  jamoa,  82  ;  jamrnssi,  82  ; 
jama,  194  ;  jamni,  194  ;  jan,  404 ;  jand, 
88,  136,  169 ;  jangal  ka  parQngi,  479  ; 
jangli  benti,   474 ;  jangli  frast,  473 ; 
jaDgli  khi^jQr,  555  ;  jangli  i)ipli,  414  ; 
jangra,  88 ;  jaxyhan,  137 ;  jant,  169 ; 
j&rimn,    112  ;   jarlangei,    255  ;   jarOl, 
240  ;  jassundi,  166  ;  jati,   318  ;    j&u, 
21 ;  jaun,  430  ;  jawa,  258  ;  jawa,  144  ; 
jawan,  144  ;  jawani,  144  ;  jawSsa,  144  ; 
jaya,  1 87 ;  jayanti,  137 ;  jehaii,  36 ;  jepal, 
440  ;  jerunga,  371  ;  jewassi,  144  ;  jnag- 
gar,  546  ;  jhal,  315  ;  jhal,  316  ;  jhand, 
169,    184;  jhangra,    546;   jhar,   315, 
316  ;  jharberi,  88  ;  jhari,  88  ;  jhatela, 
196,  366,  882  ;  jhau,  20  ;  jhigna,  123  ; 
jhyan,  137  ;  jhinghan,  128  ;  ihit,  815  ; 
jhora,  587  ;  jia  puta,  451 ;  jiban,  123  ; 
jikjik,    203;   jindi.  410;  jinti,    196; 
jirka,  871 ;  jit,   315  ;  jivputrak,  461 ; 
jonkaphal,  34  ;  joti,  451 ;  jnari,  806  ; 
jaa:i,  313  ;  jai,  276  ;  julpai,  44 ;  jnm- 
raasi,   82 ;  j&ti,  451 ;  juti,  48  ;  jutrn, 
286. 

Kft,  497  ;  kftbar,  416  ;  kabarra,  14  ;  kab- 
bar,  315,  316 ;  kftbotang,  497 ;  kftbra, 
14  ;  kabal,  472  ;  kachal,  525  ;  kachftm, 
431 ;  kachan,  525 ;  kacheyta,  172 ; 
kachir,  252  ;  kachka,  156  ;  kachlei,  21 ; 


kuchlora,  173 ;  kachnfil,  169  ;  kachn&r, 
160 ;  kachri,  326  ;  kachur,  252  ;  kadal, 
296  ;  kadamba,  261 ;  kaddun,  261,262 ; 
kadewar,  80  ;  kSephal,  495  ;  kagh&k, 
214 ;  kfighania,    114 ;  kaghzi  nimbn, 
52;   k&^a,  252,  423;  kaguji  nebn, 
52  ;  kchimu,  806  ;  kahu,  307  ;  kahtia, 
224 ;    kahwa,    276  ;    ksi,    428,    438 ; 
kaiger,  186;  kaikar,  68;  kaikra,  68; 
kaiknn,  18  ;  kail,  510,  525 ;  kaim,  414 ; 
k&in,  432 ;  kait,  56 ;  kaitha,  56  ;  kajei, 
201 ;  k&i  zabftn,  282  ;  kigra,  817  ;  kaj- 
rauta,  6  ;  kak,  420 ;  k&k&i,   122 ;  ka- 
kammal,  422 ;    kakar,   63 ;   kakbang, 
392  ;    kakhum,    286  ;    kakkar,    122 ; 
kakkeran,    119 ;    kakkiangche,    122 ; 
kakkrein.  120  ;  kakkri,  111,  119  ;  kak- 
kra,  112;    kakla,   122;   kakmari,  8; 
kakoa,  18,  90  ;  kakor,  90;  kakra,  122 ; 
kakrai,  111  ;  kakra-aingi,  123  ;  kakri, 
14  ;  kakria,  142 ;  kakna,  239  ;  kakrio, 
289 ;    kaksh,    252  ;    kakamdan,    82 ; 
kakOri,  880;  kal,  404  ;  ksUa  akhi,  196  ; 
kala  annsa,   549;  kala  dhokra^  229; 
kala  hisala,    196;    kala  hisalo,   198; 
kalakat,   194 ;  kala  l^L  91,  96,  574 ; 
kala  muka,  82 ;  kala  stUkena,  136 ;  kala 
titmaliya,  259  ;  kalanri,  33  ;  kala-war, 
198  :    kalban,    882 ;    kalchang,    469 ; 
ka]gnoza,  508 ;  kali  harreri,  175  ;  kali* 
katna,  285  ;  kali  must,  145  ;  kaltndra, 
111;     k&li    ring,    482;    kaliun.  547 
kallai,  2  ;  kallam,  262;  kallifichi,  198 
kallon,  506;    kalm,    452;    kalp,  30 
kalrai,  528 ;  kalsia,  176  ;  kalsis,  288 
kalucho,  76  ;  kalvari,  14  ;  kamal,  444 
kamaiali  -  nebu,  52  ;    kamaranga,  45 
kamarri,  270 ;  kambal,  120,  444 ;  kam 
bhar,  865  ;  kamela,  444  ;  kamlla,  444 
kamini,  48  ;  kamla,  12  ;  kaml&i,  12S 
kammal,  12  ;  kamo,  217  ;  kampti,  44 
kanachi,  197,  198  ;  kanak,  95  ;  kanak- 
Champa,    35 ;    kanalla,    161 ;    kanaiia 
chettu,  235  ;  kanchan,  296 ;  kanchli, 
112 ;  kanda,  388  ;  kanda,  95  ;  kandan, 
160  ;  kandara,  252 ;  kandei,  18  ;  kan- 
der,  14 ;  kandhara,  19 ;  kandi,  18, 169  ; 
kandiari,  80,   85,  198;    kandika,  85; 
kandla,  161 ;  kandlar,  76  ;  kandln,  76  ; 
kando,  156 ;  kandre,  625 ;  kandn,  80 ; 
kaner,  828  ;  kanera,  278  ;  kangar,  120, 
122 ;  kangei,  262 ;  kanghi,  206 ;  kan^n, 
430;  kango,  845;  kanga,  18;  ka^ro, 
302,  345,  426 ;  kangnni,  82  ;  kaniar. 
160, 164  ;  kanincfai,  508 ;  kanlra,  328 ; 
kaniuri,  248 ;  kaniyur,  328 ;  kaDJ,  46 ; 
kftt^a-luta,  334;   ku^ar,  112;  kanji, 
92;    kanii,   153;    kainn,    431;  kink, 
18;   kankar,  68;  kanki,  18;  kankol, 
391 ;  kankoli,  391 ;  kanmar,  107  ;  kan- 
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nena,  166 ;  kflnni,  128 ;  kannuchi,  608 ; 
kanor,  103  ;  kanshin,  111 ;  kaaai,  218  ; 
kantalu,  278;  kantanch,  198;  kanta 
singar,  490 ;  kantena,  287  ;  kanta,  88  ; 
kanthal,  426;  kantian,  202;kanwail,  96; 
kanwal,  882 ;  kanzal,  111,  112;  kao, 
807  ;  kapjim,  84,  494  ;  kaphal,  496  ; 
kar,  428  ;  karal,  160  ;  karalli,  160  ; 
karSlla,  442;  karallu,  128,  176;  karam, 
261 ;  karambni,  176  ;  karaoffa,  196  ; 
kanmffal,  164  ;  kara^j,  168 ;  karaiga, 
166;  kanmjh,  163;  karai^i,  176,  481 ; 
kanuno,  166  ;  kanmphal,  62 ;  karanta, 
380 ;  karanto,  89 ;  karar,  160 ;  karaun, 
820  ;  karannj,  166  ;  karaunda,  320 ; 
karbaru,  248  ;  karb^t,  166  ;  karchan- 
Da,  410;  kardahi,  229;  karer,  198, 
201  ;  kargnalia,  460 ;  kari,  14,  462  ; 
kari,826;  karil,  14;  kari  matti,  226; 
karkaima,88;  karkannie,  284;  kar- 
kari,  166  ;  karktm,  466 ;  karla,  404 ; 
karmarri,  270  ;  karznora,  248  ;  karni- 
kara,  86  ;  karo,  176  ;  karolu,  62 ; 
karoDJ,  166 ;  karra,  176,  326  ;kaTralwa, 
16 ;  karraath,  10 ;  karri,  7  ;  karm,  409 ; 
kanane,  9 ;  karsh,  482 ;  karshu,  479 ; 
kanui,  479;  karak,  286  ;  karGk,  888 ; 
karun,  78,  409  ;  karunda,  320 ;  kanir, 
96,  248  ;  karvlia,  16 ;  karwa  indanau, 
826 ;  karwant,  10  ;  karzn,  479  ;  kas, 
144;  k&shin,  119;  kaahti,  608;  kaa- 
kei,  136 ;  kaamal,  12 ;  kasmol,  268  ; 
kaair,  178;  kasir,  262;  kaasoB,  421 ;  kassi, 
449  ;  kassama,  106 ;  kSsn,  142  ;  kasUri, 
79  ;  kat,  28 ;  katftia,  429  ;  kat&ri,  19, 
204 ;  katbel,  66  ;  katbSr,  90  ;  kat  bhe- 
wal,  42  ;  kat  dhaora,  289  ;  kat  ffulaiia, 
428  ;  katgfili,  468  ;  katha,  187  ;  kathal, 
426;  kathera,  243;  katbewat,  186; 
kathgolar,  422  ;  kathi,  23,  132,  186, 
186  ;  kathflniar,  429  ;  katiin,  136  ; 
kati,  186  ;  katila,  84  ;  katira,  84  ; 
katfra,  466 ;  katkaranj,  166 ;  kat  kar- 
inga,  166  ;  katmanna,  62  ;  kat  marra, 
880  ;  katmedh,  880  ;  katmoria,  880  ; 
kat-nim,  48 ;  katol,  426  ;  katonda,  268  ; 
katonj,  490 ;  katori,  10  ;  katr&iD,  96  ; 
katiar,  189 ;  katrola,  676 ;  katrota, 
676 ;  katsiraa,  160 ;  katsu,  186 ;  kat- 
tSr,  18  ;  kattawa,  19  ;  katti,  18 ;  katti 
mandu,  438  ;  kattang,  664  ;  k&tol, 
278;  katOla,  62;  kan,  307;  kanla, 
76  ;  kanli,  96  ;  k&oli,  626 ;  kannjeria, 
178 ;  kaunki,  120 ;  kaur,  14 ;  kanra, 
409 ;  kauri.  111  ;  kanria,  276  ;  kau- 
ril^  144  ;  kauri  jal,  816  ;  kaurio,  273  ; 
kauri  Tau,  816 ;  kawa,  224 ;  kawal, 
377  ;  kawala,  378  ;  kazurati,  83  ;  keim, 
262;  kein,  446;  keindu,  296;  kel- 
maug,   616 ;   kelu,   616 ;   kemal,    12 ; 


kembal,  123,  444 ;  kemlu,  12 ;  kendu, 
294  ;  kent,  204 ;  kaol,  414 ;  keoli,  616 ; 
keor,    828,    326;  kerauli,   380;   ken, 
810,  404;   kewan,   84;   kbabar,    414, 
416  ;  khabfira,  420  ;  khabbar,  816 ;  khai, 
482  ;  khair,  172,  186  ;  khair  cbampa, 
823  ;  kbairw&l  160  ;  kb^ja,  449  ;  kb^i, 
662, 664 ;  kb«ir,  206  ;  khajOr,  662, 664  ; 
kbaiuri,  666 ;  kbakra,  142  ;  kbakro,  142 ; 
kb&ksi,  480  ;  kba^a,  607  ;  kbalk,  428  ; 
kbamara,  448  ;  khammarra,  366  ;  kban- 
da,  601 ;  kbani&ra,  198  ;  kbanjak,  123  ; 
khanna,  601  ;    kbausing,  112;    kh&r, 
169 ;  kbarai,  81 ;   kbanJc,  428,  429 ; 
kbaranja,  480 ;  kbarauji,  176  ;  kbaraa, 
116  ;    kbardbawa,  227  ;    kbardi,  229  ; 
kbareu,  479,  480 ;  kbarika,  428 ;  kba- 
ri2,  209;  kbaijal,  316;  kbark,  428; 
kbarkath,  347  ;  kbarlei,  22  ;  kbaimo, 
266  ;  khannucb,  198  ;  kbamlkb  nubti, 
166  ;  kharot,  497  ;  kbaipat,  62 ;  kbar- 
rei,  6 ;  kharsan,  144 ;  kbarsing,  349 ; 
kharsmgi,    849 ;   kbarsu,    480 ;   kbar 
tat,   408 ;    kbarwala,   406 ;   kbaaaroa, 
430  ;  kbasai,  449  ;  kbatip,  268  ;  kbau, 
807  ;  kheir,  186  ;  kbejra,  169  ;  kbejri, 
169  ;kbeiiti,  136, 186  ; kbep,  144  ; kher, 
186  ;kber8&ri,  814  ;kbewnau,  421  ;kbi- 
cbar,  346  ;  kb&uor,  268  ;  kbina^  442  ; 
khinjak,  128  ;  kbinna,  442  ;  khip,  144, 
836  ;  kbippi,  144  ;  khir,  291 ;  kbiig,  428 ; 
kbirk,  428 ;  kbimi,  291,  824 ;  kblab- 
ing,  73  ;  kbitsar,  346  ;  kbor,  184,  497  ; 
kbowsey,  84 ;  kbnjiyan,  662 ;  kbulen, 
481 ;  kbOm,  266  ;  kbuTub,  44  ;  kbumbi, 
286 ;  kbarbur,  421  ;  kbOri,  430 ;  kba- 
riari,  270  ;  kbOrma,  662  ;  kbOrrOr,  270  ; 
kbusam,  499  ;  kbutrauj  626 ;  kbwaiial, 
160  ;  kiain,  891 ;  kiam,  326  ;  kiamil, 
123  ;  kiar,  164  ;  kiari,  14  ;  kikar,  180  ; 
kikra,  9,  874  ;  kiki,  176  ;  kilar,  616  ; 
kUaunta,  628  ;  kilawa,  823  ;  kilei,  616  ; 
kili,  175 ;  klllar,  216 ;  kilinicb,  268, 
269 ;  kilmira,  62  ;  kilmora,  671  ;  kiloig, 
482 ;  kllpattar,  111 ;   kilpattar,  112 ; 
kilu,  626 ;  kilu,  111,  647  ;  kimlu,  128  ; 
kimii,  418  ;  kimu,  409 ;  kiudal,  226  ; 
kingaro,  81 ;  kiogi,  404 ;  kingli,  172  ; 
kingora,   671  ;  kingrei,   172  ;  kingri, 
166;   k&nal,  226;    kiuye,  176;    kip, 
886  ;  kiocb,  78 ;  kiral,  14 ;  kiran,  466 ; 
kin,  818  ;  kirkirU,  874  ;  kirmira,  49  ; 
kirmoli,  110  ;  kimi,  291 ;  kirrari,  218 ; 
kirru,  216 ;  kirsaru,  314  ;  kisu,  142  ; 
kitbu,  204  ;  kitla.  111 ;  kitmirria,  62  ; 
kitola,  164;  kltserma,   846;  kitwali, 
164 ;  klianti,  266 ;  ko,  307  ;  koamil, 
462  ;  ko&mla,  128  ;  koan,  20, 21 ;  kob- 
ban,  667  ;  kobusi,  496  ;  kocbani,  106 ; 
kocban,  262;  k5da,  840;  kodi,  256; 
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kodwari,  160 ;  koe,  460  ;  koeli,  250 ; 
kogar,  826  ;  kohl^  224  ;  koham,  105  ; 
kohen,  132  ;  kohi,  460  ;  kohoka-mar- 
luh,  125  ;  koha,  307  ;  kok,  420  ;  koka, 
125  ;  kokam  phal  ka  lianda,  898  ;  ko- 
kan  ber,  85 ;  kokhuri,  286 ;  kokkita, 
271  ;  kokra,  882  ;  kolain,  506  ;  kolan, 
506  ;  kol&r,  160  ;  koleoka,  508  ;  koliar, 
160 ;  kolon,  506  ;  konda  manga,  271  ; 
konecha,  508  ;  konhaiah,  878  ;  koniua- 
chi,  508  ;  kora,  826  ;  koria,  452  ;  korin- 
da,  820  ;  koma  neba,  52  ;  koroh,  26  ; 
korot,  497  ;  korsa,  446  ;  kossum,  105  ; 
kosom,  105 ;  kosuudra,  159 ;  kowa,  224 ; 
kramali,  472 ;  kramma),  475 ;  kreii, 
479  ;  knahna-chtira,  167  ;  krok,  525, 
528  ;  krot,  497  ;  krucho,  76  ;  krui,  479  ; 
krumbal,  422 ;  kran,  194,  409 ;  krua- 
bal,  198  ;  kschme,  468  ;  ku,  204  ;  ku, 
428  ;  kuar,  826  ;  kuchan,  502  ;  kuchla, 
817  ;  kuchni,  93  ;  kudrau,  525  ;  kud- 
Tom,  528 ;  kuer,  326 ;  kuji,  201 ;  kuj- 
ran,  652 ;  ktijii,  201  ;  kukai,  18 ;  ku- 
kandra.  111 ;  kiikei,  93  ;  korkni,  251 ; 
kukiirkat,  267 ;  kukyan,  552  ;  kar- 
kuria,  839  ;  kola  bis,  388  ;  kol&ra,  259  ; 
kuUuk,  568  ;  kulru,  88  ;  kol  tolia,  370 ; 
kula,  83  ;  kuxn,  95,  303  ;  knmali,  102 ; 
kum&r,  865 ;  kumba,  431 ;  kumbal, 
502  ;  kumbh,  236  ;  kximbi,  17  ;  kumbi, 
286  ;  kumbi,  388 ;  kumila,  444  ;  kum- 
la-nebu,  53 ;  kummar,  432 ;  kum-pai- 
man,  338  ;  kumra,  262  ;  kumri,  236 ; 
kamta,  184  ;  kumtia,  188  ;  kun,  132  ; 
kunachi,  197 ;  kuncb,  189,  259 ;  kunda, 
812  ;  kundaah,  460 ;  knndi,  169  ; 
kundo,  812 ;  kundnr,  62 ;  knndiura, 
62  ;  kunga  btlti,  845 ;  knnghi.  111  ; 
kungku,  79 ;  kungkung,  285 ;  kungu, 
845 ;  kunj,  153,  431 ;  ku^ja  nali,  431  ; 
kunji,  92 ;  kunku,  79 ;  kunlai,  171 ; 
kunrat,  171 ;  kunsa,  460 ;  kura,  80, 
826 ;  kurat,  275  ;  kuri,  814 ;  kurie, 
248  ;  kurkan,  502  ;  kurkan  ber,  85  ; 
kurkni,  456  ;  kurmali,  102, 265  ;  kurm- 
ru,  177 ;  kurol,  248  ;  kursi,  269 ; 
kusam,  105  ;  kiishi&la,  241  ;  kuahmul, 
12 ;  kaahu,  205  ;  kuai,  298 ;  knasumb, 
105 ;  kut,  257 ;  kuta.  135  ;  kuttong 
bans,  564  ;  ktttz,  135  ;  kwer,  813  ;  kwia, 
201 ;  kwuJa,  201 ;  kwillar,  160 ;  kwil- 
lim,  259. 
Labanu,  62 ;  laber,  145 ;  laduri,  314 ; 
lahan,  46  ;  lahura,  352  ;  Idi,  20  ;  laila, 
468  ;  lakbar,  121 ;  lal  jbau,  21 ;  lallye, 
178  ;  lammar,  367  ;  lamshiug,  510  ; 
lanang,  98 ;  lanebar,  335 ;  langshur, 
535  ;  hnkasvj,  439  ;  lao,  21  ;  lashi,  512  ; 
lasiara,  336 ;  laadra,  836  ;  lasrin,  175  ; 
laassra,  886  ;  lastuk,  502  ;  laawaia,  836  ; 


Uthia,  144 ;  latkan,  17 ;  laadar,  299 ; 
laur,  112  ;  lauri,  588  ;  lebu,  52 ;  lektia, 
188 ;  lei,  20,  80  ;  leila,  306 ;  leindia, 
239  ;  leinya,  20,  21  ;  lelka,  422 ;  loidia, 
239  ;  lendwa,  442  ;  lesura,  336 ;  lessri, 
836  ;    lewar,    535,    538;   ll^jo,  205; 
Iblm,   510;    U,  203 ;    liai,  338;   liar, 
838  ;  lldkra,    128  ;    lienda,  442 ;  Urn, 
510 ;  limbara,  70 ;  limbaim,  69 ;  limbo, 
67  ;  limbo,  52  ;  Umoon,  52  ;  limn,  52 ; 
lin,  208  ;  Unda,  442  ;  Uu  ;  205 ;  Hvar, 
205 ;  Imanza,  516 ;  lodh, 299,300 ;  lohiri, 
296  ;  lohasa,  120  ;  lohSro,  852 ;  lohnii, 
852  ;  loj,  299  ;  lokandi,  96  ;  loltl,  806 ; 
losh,  299  ;  Irash,  119 ;  In,  299 ;  luar, 
852 ;  lubar,  871 ;  ludh,  299  ;  lolld,  178 ; 
lun,  208  ;  luni,  209 ;  Inst,  589. 
Madar,  831 ;  madara»  140  ;  madire,  456 ; 
madlatali,  449  ;  mad  malti,  44  ;  magai 
bans,  564;  magkal,  476;  magaher,  463 ; 
mahfideo  ka  pbul,  386  ;  mahaka-maira, 
57  ;  mahal,  476  ;  maha  limbo,  68,  72 ; 
maha  mm,  72 ;  maha-nlmbn,  55 ;  ma- 
harot,  63  ;  mahauli,  169 ;  mahlo^  567 ; 
mahlun,   72;   mahdka,   223;    mahua, 
289  ;  m&hur,  835  ;  mahwa,  289  ;  mai, 
28  ;  maida,  879  ;  maidan  -  ka  -  knsom, 
60  ;  mill,  92  ;  maila,  206  ;  maimfma, 
95  ;  main,  273  ;  mainhiiil,  273  ;  maini, 
273  ;  mainphal,  278  ;  maizimye,  547 ; 
mfgnun,  465  ;  makar  tendi,  296  ;  mak- 
kal,  472,  476 ;  makhi,  453 ;  makkai, 
418;    makkimay  159;    makola,   128; 
maksban,  482  ;  m&l,  478  ;  malan,  182 ; 
malchang,  469 ;  mtddong,  482 ;  mal- 
ghan,  161 ;  mi^'an,  161 ;  mal  kakni, 
82  ;  mal  kaiigoni,  81 ;  malla,  88  ;  malla 
nun,  68 ;  malligiri,  376 ;  mahi,  161 
maluk,  297  ;  man^i,  438 ;  mamral,  92 
mamri,  82  ;  manda,  425 ;  mandal,  281 
mandflj'.  111 ;  mandarang^  111 ;  mazi- 
dari.  111 ;  mandei,  425 ;  mandemng^ 
482  ;    mandgay,   564 ;    mandia,   248 ; 
mandkolla,  273;  mandu,   488;  mani- 
Oga,  219 ;  manjit,  222  ;  manneul,  278 ; 
mannu,  433;  manyar,  202;  manyul, 
273 ;  mara,  78 ;  maradidng,  34 ;  maiil, 
482,  433;  maikia,  145;  maraii,  482; 
marazb,  432  ;  mardiob,  114  ;  marchnla, 
48;  marda,  880;  mareila,  81;    mar- 
ghang,  482 ;  mar  ghwalawa^  256  ;  mar- 
gosa,  67 ;  marisgiii,  876  ;  mark,  449 ; 
marka-mamh,  125 ;  marlea,  252;  mar- 
liza,  252 ;  mannat»  183 ;  maror  phal, 
84 ;  marpol,  206 ;  marran,  432 ;  mairia 
kari,  269  ;  marrun,  432  ;*  martan,  145 ; 
m&ro,  482  ;  maruk,  58 ;  marwaOy  869 ; 
marwar,  161 ;  masbal,  512 ;  masaii,  32 ; 
masua,  122;  maasuri,  128;  matazor, 
371  ;  mathaia^  368 ;  maUi&shi,  177 : 
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luatta,  145  ;  matti,  225, 885  ;  mattipal, 
59  ;  mattranja,  868  ;  XDatzbaog,  257  ; 
maudh,  138 ;  manl,  161 ;  manSi,  148, 
159 ;  mftuli,  206  ;  maulsari,  298  ;  maar, 
482 ;  maura,  869  ;  manrain,  161 ;  mau- 
ni,  488 ;  maya  rawa,  287  ;  mazri,  547  ; 
meal,  204  ;  meda  lakri,  879,  380  ;  meda 
tuniri,  19 ;  medh,  879 ;  mebal,  204 ; 
xnehndi,  282,  288  ;  meini,  144  ;  menda, 
379 ;  niendah,  380  ;  menidi,  288 ;  men- 
dni,  118  ;  merinu,  488 ;  meni,   488  ; 
metkur,  82  ;  mewri,  869 ;  mhar,  550  ; 
mhua,  180;  mijhaala,   890;    milech, 
388;  milli  mara,  454;  mindla,  278; 
mirandu,  82 ;  mirri,  508  ;  miari-lei,  28  ; 
mitha  nebu,  52 ;  mithi  diar,  816 ;  mi- 
thi  van,  816  ;  mith-patta,  878  ;  mochi, 
140  ;  mohwa,  289  ;  moian,  124  ;  moina, 
124 ;  mSka,  805 ;  mOklia»  805  ;  mol,  204 ; 
momanna,  95  ;  moni,  370 ;  mora,  869  ; 
moraan,  869 ;  mored,  482 ;  morinda,  528 ; 
mom,  482  ;  moraa,  282 ;  morun,  483  ; 
momnda,  528 ;  mota  karmal,  1 ;  mor- 
phal,  206 ;  mowa,  885,  452,  499 ;  mowi, 
124 ;  moyen,  124 ;  mndanu,  469 ;  madar, 
381;  mugra,  811  ;  mnhli,  68 ;  mnkiid 
baas,  567  ;  mnla,  148  ;  mulaka,  129  ; 
muliii,  847 ;  molaari,  298  ;  mnndi  mar^ 
ra,  262 ;  rnnneti,   212 ;   munga,  129 ; 
muig,  548 :   mnnri,  257 ;  munsa  s^, 
489 ;  m^rad,  282  ;  xnuradh,  215  ;  mn- 
ria,  127 ;  mnrklla,  388 ;    mnr-marra, 
142;  muit,  145 ;  muakei,  278 ;  mnsh- 
kiara,  260  ;  muss,  145 ;  mutkar,  456 ; 
mfitni,  92  ;  mzarai,  547. 
Nabar,  215  ;  nabre,  215  ;  nagdamn,  114  ; 
nagphana,     245 ;      nagphansi,     245 ; 
nagre,  562 ;  nak,  208 ;  Dakhtar,  506, 
516  ;  nSl  b&ns,   564  ;  nalkami,   256  ; 
nalBbuna,   889 ;    nana,    240 ;    nandi, 
240 ;    nang,    252 ;    nangarwal,    502 ; 
nangke,   214 ;    nani,   240 ;    nar,   98 ; 
narangi,  58  ;  nara  sij,  438  ;  narel,  567  ; 
narikd,    557 ;    naringi,    53 ;   nariyal, 
557 ;   narlei,   22 ;    naro^   248 ;   narri, 
562 ;    nashpati,    208 ;    naapal,    241 ; 
nasQt,  140 ;  nanladi  mara,  8/0  ;  navili 
chetto,   431 ;    nebo,   52 ;   nehar,   50 ; 
nelkar,  149 ;  nelli  man,  454 ;  nelmal, 
817  ;  neoza,  508  ;  ner,  50  ;  nera,  282  ; 
nennali,  817 ;  newar,  79  ;  nhare,  589  ; 
niangha,  215 ;   nichni,   282  ;  niecbak, 
888;   nigal,   562;    niggi,    278,    386; 
nikki,  502 ;  nikki  b^ar,  48 ;  nikki 
kander,  98 ;  nim,   67 ;  nimbar,  184 ; 
nimbarra,  69  ;  nimbn,  52  ;  ninai,  297  ; 
nior,    92 ;    nioza,    508 ;    niral,    845 ; 
nixg&l,  562 ;  nirgonda,   869 ;  nirmali, 
817 ;  niu,  198,  460 ;  nuch,  804,  585  ; 
num&ni,  95  ;  nyai,  214  ;  nyangha,  214. 


Olchi,  192,  193;   ooh,   549;    osha,  82; 

otroj,  52. 
Paan,  118  ;  pabe,  475 ;  pabuna,  482  ;  pachi 
manu,  228  ;  pkd,  458  ;  padal,  351  ;  pad- 
aria,  351 ;  paddam,  194 ;  piadel,  352  ; 
pader,  852  ;  padiftla,  851 ;  padln,  251 ; 
padm,  194  ;  padmak,  588  ;  padri,  150, 
852  ;  padriftn,  160  ;  padriun,  82  ;  nag- 
unai,  198  ;  pabar  gungri,  182  ;  panftri 
cba,  286 ;  pahari  Ka^^zi,   52 ;   pabu, 
216  ;  paiman,  288,  234  ;  pair,  416  ;  naja, 
194  ;  pd^a,  194  ;  pakar,  416  ;  pflikha, 
547  ;    pakbftna,     197  ;    pakbar,   414  ; 
pakhana,   414;  pakb  but,   476;  pak- 
nur,  255  ;  pakri,    414,    416  ;  pakabu, 
476  ;    pakura,  814 ;  palai,  120  ;  nalak, 
416  ;  palikb,  414  ;  pal&s,  142  ;  paiawat, 
556 ;   palla,   291  ;   palosa,   185 ;  palt, 
528  ;  paltn,  206  ;  pain,  205  ;  paludar, 
516,  528  ;  p&ma,  585,  537  ;  panan,  146  ; 
panar,   278 ;    panchman,    228  ;  pand, 
393,  394, 896, 897  ;  pande  kilmora,  571  ; 
pandri,    351  ;   pangara,  189  ;  pangra, 
189  ;  pangra,  140  ;  paniab,  278  ;  pani 
jama,    468  ;    panjira,    189 ;    panjuli, 
458 ;   pankar,   103 ;   panniabhu,  271 ; 
panniari,  235;  pao,  570 ;  papar,  78,  431 ; 
papar,    78,    158 ;    napat  kalam,   258 ; 
papaya,    244 ;  p&pnar,    271 ;   pappar, 
447 ;    papra,  271 ;    papri,    96,     481, 
447  ;  papn,  158,  286  ;  paprla,  380 ;  pap- 
ranff,  447  ;  parand,  396  ;  pKras,  194 ; 
parb&ti,  151 ;  parbik,  10  ;  pargai,  480  ; 
pari,  571 ;  pariara,  140 ;  paroa,  422  ; 
parral,  852  ;  parsid,  162 ;  partal,  528  ; 
pamr,   851  ;    parungi,    482 ;    parora, 
9 ;     parwana,    285 ;      pasend,     296 ; 
paaendn,  296 ;    j^asb,    78  ;    paai,  14 ; 
passi,  150;  paasi,   204;  pastuwanne, 
37 ;     patftkban,     207 ;     pfttaki,     80  ; 
pat&ki,  10  ;  patang,   156  ;  patangalia, 
110 ;  patba,  29,  894,  897  ;  pathor,  833, 
449 ;  pati  nebu,  52 ;  paiji,  451 ;  patki, 
474  ;  patoia,  380  ;  patt&b,  29  ;  pattali, 
78 ;    pattarola,   196  ;    pattewar,   296  ; 
pattharman,    868  ;    pattia,    29,    178 ; 
patti  kasrairi,  282  ;  patwan,  296  ;  pann- 
cbinan,  228  ;  paulon,  29 ;  p^ja,  194  ; 
pe,  828  ;  pease,  547  ;  peirab,  127  ;  peka 
nms,  566 ;  pendra,  270  ;    peni,   257  ; 
pepa,  559  ;  pepiya,  244 ;  perei  pasta- 
wane,  456  ;  pesb,  547  ;  peshora,  216  ; 
petari,   448 ;  petbra,  585 ;   pfis,  547  ; 
pbacosingbali,  489  ;  pbala,  185;  pbalai, 
185  ;  phalani,  283  ;  pbaldo,  262  ;  pbal- 
iant,  487  ;  pbalinda,  283  ;  plu4ja,475  ; 
phalsa,  40 ;  phalsh,  475,  476 ;  pbalsi, 
40;     phalwa,    40;     pbalwara,     290; 
pbanas,    425 ;   pbanat,   487 ;  pbandri, 
351  ;  pharat-slngbali,  488 ;  pnarenda, 
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238  ;  pharengala,  110 ;  pharoi^j,  487  ; 
pharra,  547  ;  pharsa,  41 ;  pharsai,  40 ; 
pharsia,  89,  40 ;  phanula,  40 ;  pharwa, 
37  ;  phatak,  458 ;  phaunda,  288  ; 
phedo,  420 ;  phendia  mam,  270; 
phind&k,  207;  pMlln,  278;  phiphar, 
271  ;  phipni,  92  ;  phitoi,  85 ;  phlaaBU, 
475  ;  phog,  872 ;  phogaU,  372 ;  phok, 
372;  phOk,  502;  phomphli,  95; 
phulahi,  185  ;  phalftncn,  214  ;  phulel, 
290  ;  phnlla,  92  ;  phulael,  258  ;  phuln, 
587 ;  phalwa,  290  ;  phulwara,  196 ; 
*  phulwari,  201 ;  phupari,  80 ;  phorz, 
458 ;  phuaera,  283  ;  pnua-kakrein,  119  ; 
phut,  255  ;  phutkia,  441 ;  piSk,  460 ; 
pial,  127;  pi&r,  127;  pichka,  123; 
pilchi,  20;  pilchi,  21;  pilkhao,  414, 
416;  pilikcha,  218  ;  pllra,  255;  pilni 
potala,  49;  pilaa,  218;  piln,  815; 
pimpri,  248 ;  pbi,  388,  456 ;  pincho, 
79;    pindaln,     273;     pind&ra,    278; 

Sindkni^ur,  555;  pindrai,  528;  pin- 
rau,  528;  pingyat,  207  ;  pipal,  415  ; 
pipal,  416  ;  pipro,  415  ;  platan,  886  ; 
pitali,  448;  pitni,  85;  pitso,  662; 
pitta  marra,  238  ;  pitmi,  510 ;  piyara, 
232;  po,  216;  pola,  144;  polach, 
175;  pona,  141;  popli,  899;  popli- 
chukay,  97 ;  poresh,  572 ;  potan,  29 ; 
potur,  267  ;  prabba,  559  ;  pr&tshu,  286  ; 
pri,  145;  prita,  508;  prist,  478; 
prong,  562 ;  prora,  378  ;  prot^  251 ; 
proat,  472;  pu,  574;  pad&ri,  278; 
pnkana,   197,   198 ;  pnlau,   29  ;  puli, 

!  29;  pamne,  492;  pan,  528;  pnnjla- 
wai,  389 ;  punk,  221 ;  pfLnyan,  889 ; 
paran,  389  ;  pnrain,  99  ;  punha,  142  ; 
passer,  216 ;  ptistal,  589  ;  patty  an, 
451  ;  putkia,  441 ;  putur,  267 ;  pati« 
jiva,  451  ;  puya  adish,  458. 

RSg,  525,  528;  ragka,  525,  528;  ragi, 
155 ;  rahira,  852  ;  raho,  528 ;  rfti,  525  ; 
rai  baqj,  481 ;  raiang,  525  ;  rai  jaman, 
234  ;  raU,  528  ;  raila,  164  ;  rain,  291 ; 
raisalla,  510,  528,  538 ;  rai  tang,  119 ; 
rajain,  481,  460;  n^al,  258;  ngSn, 
460;  rakat-pita,  96;  rakhal,  589; 
rakti,  189;  iftl,  28,  172;  ramanjlr, 
414 ;  ramnia,  207 ;  ranai,  78 ;  rand, 
445 ;  randkani,  880 ;  rangan,275 ;  rang- 
chai,  306 ;  rang  chul,  78 ;  rangkrun, 
306 ;  rangoe,  10 ;  rangul,  82 ;  raxg, 
481 ;  rannel,  119 ;  ransla,  528 ;  rao, 
525;  rao  ragha,  528 ;  rapeaho,  256; 
rapori,  194;  rasant,  12;  rasut,  12; 
ratabaali,  183  ;  rattaigote,  49  ;  rattan- 
kftt,  280,  282  ;  rattika,  139  ;  r&a,  208  ; 
ran,  525;  raali,  882;  raundra,  184; 
rftuni  rori,  444;  raonj,  184;  raons, 
208,  209 ;   razbam,  255  ;  razli,  306 ; 


re,  528  ;  rebdan,  852  ;  reis,  194 ;  rek, 
575  ;  relmi,  156  ;  relno,  85 ;  relo,  156 
rencU,   445 ;    rene,   392 ;   reng,  892 
reodftna,  852 ;  reori,  892 ;  rem,  184 . 
res,  208 ;  retoim,  92  ;  reanja,  184 ;  ro- 
wan, 525,  528  ;  rgelta,  20 ;  riiii,  525 ; 
rheea,  402 ;  ri,  208  ;  rialla,  526  ;  lian, 
879;  riani,  481 ;  richabi,  258 ;  richhkas, 
260  ;  rich  aklu,   258  ;  tikhaU,  120 
rikhan,  473,   475  ;   rikhol,  121 ;   ri 
kunra,  460 ;  rin,  482  ;  ring,  207  ;  rin 
ga,   184;   ringal,   562;    ringall,  563 
ringo,  207 ;  rizij,  184,  482 ;  rinjal,  26 
ringyal,    575 ;    ria,    259 ;    rish,   208 
Htha,  106,  107 ;  iltha,  78 ;  riu,  208 
riu,  209  ;  riuna,  444  ;  rOde,  215 ;  rohan 
71 ;  rohani,  184  ;  rohi,  82 ;  rohin,  71 
rohini,  71 ;  rohni,  71,  444 ;  rohan,  71 , 
roi,  525  ;  roir,  852 ;  roira,  352 ;  rokn, 
428  ;  roli,  444  ;  romusk,  92  ;  row,  528 ; 
rowftnra,   140 ;   ruchiay   252 ;  radnik, 
43  ;  radraksh,  48  ;  ruen,  444  ;  roinah, 
208,  209  ;  rukh,  20,  22  ;  rukhro,  ISO 
rombal,  416,  422,  428 ;  rungara,  140 
rCingra,  140 ;  rnigra,  184 ;  rasa,  410 
rosot,  12. 
Saar,  531 ;  sada,  418  ;  saddr,  225  ;  aider, 
225 ;  sadri,  225 ;  safed-ak,  331 ;  safe- 
dar,  463,  478,  474;  safed  ind,  442; 
safed-siris,  175;  si^-ain,  282  ;ng, 
225,  854 ;  sagdi  marra,   105 ;  sagon, 
354  ;  sagwan,  354 ;  sah,  531 ;  saherwa, 
814  ;  sahti  kundro,  123  ;  aai,  255,  257, 
894  ;  saihan,  129  ;  saihiari,  314  ;  su- 
kanta,  188  ;  sain,  225  :  saj,  225  ;  ssk- 
her,  26  ;  sakha,  26  ;  said,  475  ;  sakna, 
136;  sfUcsal,   148;  saka,   26;  sakon, 
23  ;  sal,  26  ;  sala,  26 ;  salla,  506,  525, 
528;  aalai,   61,  573;  salanker,  257 
sale,  61 ;  salei,  61 ;  sale  manta,  456 
saler,   61  ;    salhe,   61  ;   sallma,  111  . 
saUe,   525,  528;  salma,  554;  salohs, 
141 ;  salwa,  26  ;  sam,  81 ;  samarri,  34 
sambar,  145 ;  sama,  452  ;  sammar,  145 
samOka  marra,   826  ;    BMnsem,  818  , 
samsandra,  178  ;  samol,  31 ;  samandar 
phnl,  285 ;  sanatta,  113 ;  sandal,  804, 
398  ;  sandsn,  146 ;  sand&ri,  405 ;  san- 
gal,  525 ;  sangran,  880 ;  sangri,  169 ; 
sanf;tara,  53  ;  sanjata,  889 ;  sai^lt,  889 ; 
s&igna,  129 ;  sankar,  169 ;  sann,  144 ; 
sanna  makki,  166 ;  sannan,  146 ;  aaani, 
144;  sannun,  473;  aanoli,  404;  san- 
sani,  405  ;  sapin,  506  ;  sara,  382,  528 ; 
s&raka-merrah,  127 ;  saral,  506 ;  suao, 
151 ;  sarap,  589  ;  saras,  588  ;  sarawaa, 
122;  sarei,  26,525;  samgar,281 ;  saroli, 
460  ;  sarsheti,  447  ;  sar^oli,  447  ;  san, 
533  ;  sarw,  583  ;  saslendi,  110 ;  saxye, 
26  ;  sat-bargi,  183  ;  satiun,  325  ;  satni, 
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825 ;  aatpura,  8S6 ;  satrai,  528 ;  sat- 
win,  325  ;  saig,  479 ;  sauna,  847  ;  saon- 
der,  169  ;  saonjla,  256  ;  sautha,  238  ; 
aawa,  452 ;  sawlli,  460  ;  sea,  202  ;  seb, 
205  ;  seh,  525  ;  sShnd,  489  ;  seina,  289 ; 
sejao,   129  ;   semadiing,   527 ;   sSDiri, 

y    169 ;  sfimra,  169 ;  semol,  81 ;  semur, 
81 ;  seigna,   129 ;  aenseni,   156 ;  seo, 

i  205  ;  aepifitan,  836  ;  seran,  111 ;  serei, 
480  ;  aerissia,  175  ;  serkuji,  191  j  serla, 
176  ;  ser-mana,  146 ;  seta  pc^a,  92 ; 
aetbaruwa,  386  ;  seutoalla,  108  ;  s6wan, 
365  ;  aewar,  322  ;  sha,  576  ;  shafri, 
306 ;  shag,  458 ;  shagali,  185 ;  shah 
tut,  408 ;  shsjna,  129 ;  shak,  458 
flhakshin,  458 ;  shakai,  405 ;  shftlakat 
23  ;  shalanghi,  877  ;  shalanglu,  882 
shall,  814  ;  shalshi,  488  ;  shambar, 
145  ;  shamor,  85  ;  shamru,  145  ;  sham 
shad,  286,  447 ;  shanda  laghune,  447 
shang,  804 ;  shangal,  804 ;  shangala, 
76  ;  shangri,  169 ;  sh&^jan,  146  ;  sha- 
pri,  306 ;  sharamna,  128 ;  sharear,  281 ; 
shari,  191 ;  sharifa,  6 ;  sharoii,  494 ; 
flhash,  121 ;  shanl,  458 ;  shanria,  82 ; 
shaut&i,  506 ;  shawali,  202 ;  shawaU, 
869  ;  she,  194  ;  sheawna,  123  ;  shegol, 
204 ;  shej,  289  ;  ahenia,  169  ;  shembal, 
31 ;  shemi,  169 ;  shendri,  444 ;  shera- 
wane,  98 ;  sheveri,  187 ;  shewa,  149, 
205  ;  shewan,  865  ;  shewarie,  187  ;  shla, 
149  ;  shikand,  202  ;  shilli,  304 ;  shil- 
ling, 309  ;  shimarra,  164  ;  shin,  149  ; 
shindar,  204;  shing&ri,  202  ;  shinwala, 
281 ;  shlran,  191 ;  shirash,  492 ;  shir- 
uli,  176 ;  shirsh,  177  ;  shisham,  148, 
149  ;  shiulik,  889  ;  shiuntra,  818  ;  shi- 
wari,  369  ;  shko,  482  ;  sho,  205  ;  shom- 
fol,  92 ;  fliiomahing,  510 ;  shrol,  460 ; 
shta,  409  ;  shu,  205  ;  shue,  122  ;  shuk, 
894  ;  shukpa,  538  ;  shumnj,  447  ;  shun, 
302,  469  ;  shupa,  585  ;  shur,  538  ; 
shuigu,  538  ;  shurli,  494  ;  shwan,  807  ; 
shwari,  869 ;  shya-kul^  86 ;  sia,  202 ; 
siah,  408  ;  sifili,  141 ;  si&lu,  251 ;  siarn, 
405  ;  sidda,  239 ;  sidhera,  78 ;  sihar, 
322 ;  sihar,  161  ;  sihani,  314,  406  ; 
sihoora,  410 ;  sihund,  438 ;  sij,  439 ; 
snra,  225;  sljn,  804;  sikanda,  202; 
sikekai,  188 ;  siki,  78 ;  sikikai,  188 ; 
silang,  809  ;  silkauti,  874 ;  s!m,  164  ; 
simal,  31 ;  simli,  85  ;  simln,  12  ;  sim- 
mal,  31 ;  simnine,  281 ;  simur,  47 ; 
sindan,  123  ;  sindrol,  92 ;  singhara, 
490 ;  singi,  78  ;  singraf,  880  ;  sing- 
rauf,  879 ;  si^jli,  85 ;  sinkami,  874 ; 
siora,  410  ;  slrai,  176  ;  sirla,  176  ;  siran, 

175,  178 ;  siry,  176  ;  siri  manu,  227  ; 
sirin,  176 ;  sirin,  177,  178  ;  siris,  175, 

176,  177;  sirisha,   176;  sirma,   388; 


sirras,  148 ;  sirsa,  148 ;  shinha,  178 ; 
sirshing,  389;  sirsing,  889;  sis,  144; 
siske,  260  ;  sissa,  148  ;  sissai,  144, 149  ; 
aissu,  148,  149  ;  sitaber,  90  ;  sita  phal, 
6  ;  sitsal,  148  ;  soS,  409 ;  soaojua,  129  ; 
sohaca,  69  ;  sohon  pakar,  414  ;  sondar- 
padal,  849  ;  son  kairi,  188 ;  son,  847  ; 
aoymida,  71 ;  spalwakka,  881 ;  spelda, 
478  ;  sperawona,  318;  spercherei,  480  ; 
aperdor,  473  ;  sj^kso,  562  ;  spiug,  562 ; 
spun,  528 ;  srol,  460 ;  stfuga,  497 ; 
suali,  475  ;  snftda,  472,  475  ;  sufedar, 
149  ;  scgna,  129 ;  sukdiein,  158 ;  su- 
lamba,  128 ;  suli,  438 ;  sulia,  206  ; 
sum,  802,  808;  sumali,  368;  sumb, 
302  ;  sumlu,  12  ;  8umri,169  ;  sun,  205; 
sund,  210 ;  songal,  589 ;  sun  kauwal, 
377  ;  sunkeint,  208 ;  sunnu,  302  ;  sun- 
thnra,  53 ;  supari,  551 ;  sura,  438 ; 
suran,  89  ;  surangro,  177  ;  surch,  887  ; 
surganch,  198  ;  suigi,  588  ;  snijmukha, 
49  ;  surklla,  834  ;  snrmali,  312 ;  surs, 
438  ;  sur  sixgli,  207  ;  surtari,  288  ; 
suss,  405 ;  sussu,  258 ;  swanjera,  129. 
Tabasheer,  566  ;  tadru,  92 ;  tageai,  822  ; 
taggar,  322 ;  taggu,  546  ;  ti^a,  428, 
429  ;  tagho,  428 ;  tahaka  marra,  222 ; 
tahasi,  802;  taindn,  294;  tigkalam, 
874;  tajkahni,  374;  taker,  14;  tak- 
hum,  428  ;  takoli,  151  ;  taJcpa,  458; 
tal,  546 ;  tal,  544  ;  tala,  544  ;  talhang, 
259  ;  tali,  149  ;  talisa,  282 ;  tallsapatra, 
576 ;  talisfar,  282  ;  talisri,  282  ;  talkar, 
81 ;  talle,  198 ;  tain,  587  ;  talsir,  576 ; 
tama,  134  ;  tam&kn,  282  ;  taman,  240; 
tambOli,  840  ;  tambolia,  840  ;  tamraj, 
82  ;  tandai,  177 ;  tandala,  502  ;  tandei, 
259  ;  tang,  208,  204  ;  tangi,  204;  tang- 
shing,  527 ;  taniki,  445  ;  tantarik,  119  ; 
tantia,  151,  176  ;  tar,  333  ;  tar,  544  ; 
tara,  549  ;  tara,  193 ;  tarkhana.  111, 
112 ;  tami,  132;  tarru,  888 ;  tarwa,  388 ; 
tarwar,  165 ;  tasar,  260 ;  tatmorang, 
847  ;  tatpalang,  347 ;  tatri,  119,  121  ; 
tattunfia,  847 ;  tatua,  196 ;  tatuke, 
372  ;  taur.  159,  161  ;  tawa,  288 ;  tawi, 
238  ;  tazak-tsun,  282  ;  tchokpo,  537  ; 
teadong,  506  ;  t^u,  854 ;  teila,  213  ; 
tekata  sij,  488;  tSkku,  854;  tSku, 
354;  telu,  536;  telus,  146;  temm, 
294,  296;  tend,  294  ;  tendu,  294,  296; 
ter,  193  ;  tetar,  119, 120;  tetta  manga, 
271;  tewas,  146;  teynlr,  49;  tezbal, 
47;  tezmal,  47;  thab,  140;  tbai^ 
469;  thalma,  554;  thakil,  554; 
thamther,  39 ;  thanera,  528  ;  thangi, 
494;  thanka,  497;  thanki,  206; 
thankoli,  494 ;  thansa,  506 ;  Uia- 
pur,  420;  tharbal,  268;  thamial, 
258 ;     tharwar,     253 ;     thaur,    159 ; 
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thawi,  238 ;  thelain,  576  ;  theln,  586, 
536,  537;  thesi,  253;  thilak,  886; 
thlaaa,  119 ;  thitni,  108  ;  thor,  438, 
439  ;  thorla^nj,  168  ;  thum,  95,  574  ; 
thuna,  539 ;  thuner,  539 ;  tiiunn, 
589 ;  tiamle,  422 ;  tidhans  438 ; 
tidh&ra  sehnd,  438 ;  tf  khar,  455 ; 
tikkoe,  263 ;  tikri,  10 ;  tikta^ng,  69  ; 
tilanga,  482  ;  til&ta,  269  ;  tilhapj,  259  ; 
tiliakora,  10 ;  tilki,  269  ;  tiUiah,  269 ; 
tiloi^,  482 ;  tilpara,  9 ;  tilpattar,  111  ; 
tilpattra,  251 ;  tilpatto,  111  ;  tixnal, 
422  ;  tlmar  rukh,  499  ;  timbur,  47  ; 
timburni,  294 ;  timla,  422 ;  tlmni, 
47;  timsha,  482;  timukbia,  820; 
tlmur,  47  ;  tingflclii,  539  ;  tinnas,  146  ; 
tinisa,  146 ;  tlrmal,  47 ;  tirmi,  422  ; 
tiru  kalli,  439  ;  tiswal,  47  ;  tita  bateri, 
255  ;  titar,  121 ;  titari,  120  ;  titbora, 
382;  tithai,  60;  tithn,  60;  tit  maliya, 
258;  tltri,  119;  tittri,  118;  tiun, 
426  ;  tiwas,  146  ;  tondri  mara,  243  ; 
tongschi,  510 ;  tor,  438 ;  toidanda, 
438  ;  toija^^  103  ;  toa,  528 ;  totmila, 
423 ;  trama,  184 ;  tramal,  422  ;  trano, 
501  ;  trekan.  111  ;  trekhan,  111,  112 ; 
trimal,  422 ;  trimbal,  414,  422 ; 
trimmal,  422;  tsapatt,  501  ;  tsapu, 
460 ;  tsarapp,  888 ;  tsarma,  888  ; 
tsarmang,  888  ;  tsatin,  456  ;  tse,  501 ; 
tserkar,  388  ;  tsui,  488 ;  tsfik,  888  ; 
tuin,  259 ;  tul,  407,  408 ;  tulanch, 
198  ;  tulda  bans,  566 ;  tulenni  phtil, 
278  ;  tulklu,  407,  409  ;  tulukul,  409  ; 
tulsiari,  406  ;  tnmari,  76,  490  ;  ttunari, 
366  ;  tumbri,  251 ;  tn«,  422  ;  ttimma, 
268  ;  tumra,  119 ;  tumri,  443  ;  tumri 
marra,  294  ;  tun,  72  ;  tunani  madani, 
92  ;  tunani  zanani,  92,  259  ;  tundhe, 
259 ;  tundhi,  92  ;  tundri,  243  ;  tung, 


118,  528,  589;  tunga,  118,  119; 
tungla,  118,  119  ;  tungn,  122 ;  toni, 
72  ;  tunni,  72  ;  tunnia,  146  ;  tunn, 
89  ;  turapani,  892  ;  tuai,  422 ;  tuitua, 
258;  toshiari,  406;  tut,  407,  408, 
409;  tutai,  60;  tutri,  408;  tatram, 
12. 

Udalla,  82  ;  ud&r,  32  ;  udha,  569 ;  ndial, 
32  ;  udis,  460  ;  udiah,  460 ;  nghz,  497 ; 
uh,  549;  ukhan,  22;  tiklu,  259;  nl- 
du,  268 ;  nlta  kanta,  572  ;  nmar,  422; 
umbli,  502  ;  umbu,  23 ;  umrai,  422 ;  una 
gass,  568;  undei^pa,  449;  uppun,  5S8 ; 
firan,  156  ;  nrbuX  422  ;  uri,  156 ;  nnniU, 
422 ;  urn,  156 ;  umi,  363,  494 ;  tro, 
637  ;  utis,  458 ;  ntrej,  52. 

YalUir,  9 ;  van,  316 ;  vani,  316 ;  ranu- 
tbf,  456 ;  var,  414  ;  vargund,  336 ;  Tsri. 
482;  yedurn,  564;  yena,  822;  Ten, 
833  ;  Yilayati  babul,  180 ;  vilayati  imli, 
173;  vilayati  kikar.  158,  180;  ynr- 
tuli,  171. 

Wagbz,  497  ;  wah,  570 ;  wahal,  892 ;  wSh- 
rangur,  82 ;  walena,  34 ;  wallaiki, 
81 ;  wallQnj,  463 ;  wana,  869  ;  wamh, 
119;  war,  413,  414;  warawi,  494; 
wai^ga,  164;  warraa,  350;  watel,  78; 
wawali,  431 ;  wesha,  525  ;  wetjar,536; 
winri,  494 ;  win,  494 ;  wodier,  124 ; 
wude,  124;  wuman,  528;  wurdc,  95; 
wuriya,  494  ;  wusta,  460. 

Yaktishi,  70;  yange,  214;  yara,  610; 
yarpa,  472,  476  ;  yekaddi,  19 ;  yclta, 
20;  yeshul,  198;  yir,  468,  466;  yiri. 
480  ;  ylro.  510  ;  yiUatt,  472 ;  yQr,  4d9, 
510 ;  yurmi,  281 ;  yiiru,  480. 

Zaitun,  807;  zam,  194;  zambu,  194; 
zardalu,  191 ;  zbang,  255  ;  zhlko,  256; 
zirishk,  11  ;  ziriahk  tursh,  12;  zunt, 
194. 
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Bande  nyaung,  415 ;  bingah,  203  ;  boay- 
gyin,  169  ;  bammaizah,  178  ;  byaitsin, 
446 ;  byuben,  2. 

Chinyuk,  63. 

Doani,  36. 

£in,  29,  555. 

Gnushwoay,  164 ;  gyoben,  105. 

HnawbeD,  268  ;  ntanben,  544 ;  htein 
thay,  262 ;  hpalanben,  159. 

Eadatben,  16  ;  Kamakha,  573  ;  karaway- 
ben,  384 ;  khabaung,  317 ;  khayaben, 
298 ;  kuppali,  293 ;  kwayben,  128  ; 
kyakatwa,  566 ;  kyantsa,  490 ;  kyatha- 
unwa,  565,  567 ;  kydn,  354. 

Letpan,  31 ;  lettauk,  326 ;  lettaukthein, 
324 ;  linblun,  441 ;  lumbobcn,  127. 

Hagyiben,  163 ;  manioga,  219 ;  mhani- 
beu,  273 ;  mimboben,  550 ;  momakha, 
463 ;  myab  seik,  427 ;  myauklouk, 
426  ;  myaukahaw,  243  ;  myinwa,  569. 

Nabhay,  124 ;  nalingjo,  381 ;  nyaang- 
thabieh,  417  ;  nyauDgthat,  414. 

Padouk,    153 ;   palabaik,   410 ;  pangah, 


223,  576  ;  pein  nayben,  425  ;  pyuuna, 
240 ;  pynkado,  171. 

Shaben,  186 ;  ahabju,  454 ;  shwoaygjo, 
381  ;  sitben,  175. 

Tanyin,  675  ;  taukkyan,  225  ;  taanma- 
yoben,  325 ;  taun  peinnayben,  426 ; 
taunpoewun,  35 ;  taw  thidin,  444 ; 
thabutgyi,  6 ;  thabyuben,  1  ;  tha- 
dlbeo,  573 ;  thanatben,  886 ;  tha- 
pan,  422 ;  tbayetben,  125 ;  theiwa, 
566 ;  thidin,  17 ;  thimban  kamakha, 
673  ;  thimbauDg,  556  ;  thimbanthi, 
245,  573;  thitcha,  489;  thitmagyi, 
175  ;  thit  min,  541 ;  thitni,  573  ;  thit- 
pacan,  595  ;  thitpayaung,  264  ;  thitso- 
ayledu,  306 ;  tinwa,  567 ;  tinynben, 
608  ;  tiBsein,  222  ;  tOziben,  86  ;  taaty- 
aben,  405 ;  taeikchyl,  449. 

Ung  ben,  557 ;  ungdung,  380  ;  nngdung- 
net,  379 ;  ushitben,  67. 

Yaimatta,  560 ;  yay-tagyiben,  445 ;  yay 
thapan,  422 ;  yungben,  228. 

Zanungben,  550  ;  ziMn,  86  ;  zimbyun,  2. 


EUROPEAN    NAMES. 


Abele,  473 ;  abete,  529 ;  abezzo,  529  ; 
aci\joa,  85,  574 ;  African  oak,  437  ; 
African  teak,  437  ;  alder,  461  ;  alli- 
gator-pear, 378  ;  almond,  190  ;  aloes- 
wood,  387 ;  Hiigeli-wood,  426  ;  apfelsine, 
53  ;  apple,  205  ;  apricot,  191 ;  arancio, 
o3  ;  areca  palio,  551  ;  aroUa,  512  ;  ar- 
notto,  17  ;  arve,  512  ;  aah,  303,  576  ; 
atipe,  474  ;  a8])en,  474 ;  Assam  caout- 
<'houc,   417  ;  Atlas   cedar,  524  ;   aune 


blaiic,  461  ;  aime  glntinenx,  461  : 
auvier,  512  ;  avocado,  378  ;  avomiello, 
302. 
Bael,  57  ;  bagolaro,  428  ;  bamboo,  564  ; 
bamboo  (male),  569  ;  banyan,  413  ; 
baobab,  80  ;  barberry,  11  ;  bastard 
cedar,  68,  71 ;  bastard  teak,  152  ;  bay- 
berry,  496  ;  bead-tree,  68  ;  beberine-tree, 
373  ;  Bedford  willow,  466  ;  beech,  491  : 
beefwood,    435  ;    Bella  Sombra,    371  ; 
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bendy,  572  ;  beiganiot,  54  ;  betel-palm, 
542,  551 ;  bei^riister,  483  ;  bigaradier, 
53  ;  birch,  459  ;  birke,  459  ;  bls^kberry, 
197  ;  black  hickory,  499  ;  black  poplar, 
472  ;  black  walnut,  499 ;  blackwood, 
148 ;  bladder-senna,  137 ;  blue  gum, 
231;  bog -myrtle,  496;  bois  de  Ste 
Lucie,  195  ;  bosso,  447  ;  bouleau,  459  ; 
box,  447 ;  bramble,  197 ;  bread  fruit- 
tree,  426  ;  buche,  491 ;  buchsbaum, 
447  ;  buckthorn,  93  ;  buis,  447  ;  bul- 
lace,  192  ;  bullet-wood,  292 ;  bullock's- 
heart,  6 ;  butter-nut,  499. 
Calamander,  296  ;  camel- thorn,  88,  144  ; 
canoe  -  birch,  459  ;  candleberry,  496  ; 
caoutchouc,  427;  caper -plant,  14; 
carob-tree,  166 ;  castor-oil  plant,  445  ; 
catechu,  187 ;  cedar  (Himalayan  pen- 
cil), 538  ;  cedar  (American  pencil),  539  ; 
cedar  of  Lebanon,  524  ;  cedraUer,  52  ; 
cedro,  52  ;  ceinbrot,  512  ;  charcoal- tree, 
430 ;  charme,  493 ;  chfttaignier,  491 ; 
chdne  cheveln,  485  ;  chdne  garrique, 
487 ;  chdne  kerm^  487 ;  chdne  liege, 
485 ;  chdne  pdkloncul^,  488  ;  chdne 
rouvre,  483  ;  chdne  tauzin,  484  ;  chdne 
zeen,  484  ;  cherry,  193  ;  chestnut,  491 ; 
China -grass,  402;  China -rose,  200; 
Chinese  guelder-rose,  211 ;  Chittagong- 
wood,  66  ;  cinnamon-tree,  375  ;  cipresso, 
533  ;  cirmolo,  512  ;  citron,  51 ;  cittron- 
nier,  52  ;  clearing-nut  tree,  317;  cluster- 

Sine,  514 ;  cocoa-nut,  557  ;  cocoa-nut, 
ouble,  545  ;  coco  de  mer,  545 ;  coffee, 
276  ;  copal-tree,  26  ;  cotton,  28  ;  cotton- 
tree,  31 ;  coudrier,  494  ;  cow-tree,  427  ; 
crab,  Siberian,  205  ;  crack  -  willow, 
466  ;  croton,  440  ;  currant,  black,  215  ; 
custard-apple,  6  ;  cypress,  533. 

Dantzig  fir,  513  ;  date  -  palm,  553  ;  date, 
wild,  554 ;  date,  dwarf,  555 ;  deodar, 
516  ;  dogwood,  253  ;  Douglas  spmte, 
527  ;  Bourn  palm,  546  ;  dwarf  elder, 
260. 

Eagle-wood,  387 ;  ebony,  296 ;  edelka- 
stanie,  491  ;  edeltanne,  529  ;  eibe,  539  ; 
elephant-apple,  56  ;  elm,  433  ;  elephant- 
creeper,  343  ;  epic^a,  526  ;  esche,  576. 

Feldriister,  433;  fever -nut,  156;  fichte, 
526  ;  fig,  418,  577  ;  flame  of  the  woods, 
275 ;  fohre,  513 ;  frascinu  di  manna, 
302 ;  frdne,  576. 

Gelso  nero,  407  ;  gen^mer,  535  ;  goose- 
berry, 213  ;  graselbeere,'  213  ;  green- 
heart,  373  ;  groseille,  213  ;  guava,  232  ; 
guelder  rose,  257  ;  gum-arabic,  57,  181. 

Hainbuche,  493 ;  hasel,  494 ;  hawthorn, 
207  ;  hazel,  494  ;  heliotrope,  335  ;  hem- 
lock spruce,  527  ;  henna  -  plant,  238 ; 
hdtre,  491  ;  hickory,  497,  499 ;  Hima- 


layan cedar,  516  ;  Himalayan  cypress, 
538  ;  Himakyau  holly,  76  ;  Himalayan 
honeysuckle,  255 ;  Himalayan  labur- 
num, 132;  hog -plum,  128;  honey- 
suckle, 254 ;  hop-hornbeam,  493 ;  horn- 
beam, 493  ;  horse-chestnut,  104 ;  horse- 
radish tree,  129. 

If,  539  ;  Indian  coral  -  tree,  139 ;  Indian 
horse-chestnut,  103,  574;  Indian  la- 
burnum, 164 ;  Indian  nettle-tree,  430 ; 
Indian  redwood,  71 ;  Indian  rose,  200 : 
indigo-plant,  135  ;  ironwoodof  Brnmah, 
171  ;  ivy,  248. 

Jack- tree,  426  ;  Japan  camphor-tree,  376 ; 
jasmine,  311 ;  jujubier,  85 ;  juniper,  535, 
j|uniper  (black),  537. 

Kiefer,  518  ;  kino,  158  ;  korbweide,  470 ; 
krausbeere,  213  ;  krummholz,  513 ; 
krusbaer,  218 ;  knishownik,  218. 

Lac-tree,  26  ;  lace-bark,  387  ;  hurch,  581  ; 
larche,  531 ;  larice,  581 ;  kt^tche,  518 ; 
laurel,  884  ;  legfdhre,  518  ;  lemon,  51 ; 
lime,  acid  and  sweet,  52 ;  lime-tree,  36 : 
limonier,  52  ;  loblolly  pine,  510 ;  Lorn- 
bardy  poplar,  472 ;  loquat,  575 ;  lotos- 
tree,  298. 

Mahogany,  70  ;  maki,  514  ;  Malacca  cane, 
560  ;  mammoth-tree,  504  ;  mango-troe, 
125 ;  mangrove,  219 ;  Manilla  tamarind, 
178;  manna -ash,  802;  maple,  109; 
marking-nut  tree,  124  ;  maulbeerbaam, 
407  ;  medlar,  206  ;  m€l^  581 ;  mico- 
coulier,  428  ;  Midnapur  creeper,  343 ; 
milk-bush,  489 ;  mistletoe,  892 ;  mon- 
key-bread tree,  80  ;  moro,  407  ;  mul- 
berry, 407  ;  m<irier,  407  ;  myrrh,  63 ; 
myrtle,  232  ;  Mysore  thorn,  156. 

Nectarine,  191 ;  I^eem-tree,  67 ;  Nepal 
bladder-senna,  136  ;  Neped  privet,  310 : 
nettle,  404 ;  noyer,  497  ;  oak,  479 : 
oak,  British,  488  ;  oak,  cork,  485  ;  oak, 
dyer's,  485  ;  oak,  gall,  485 ;  oak,  holm, 
480 ;  oak,  mossy-cupped,  485 ;  oak, 
Turkey,  485  ;  oak,  Vallonea,  485 ;  ole- 
f^nder,  829  ;  olive,  307  ;  olmo,  433 ;  on- 
tanonero,  461 ;  orange,  58 ;  oranger, 
58  ;  oriental  plane,  484  ;  orme,  483 ; 
omello,  802  ;  osier,  470. 

Palm-oil,  558 ;  palmyra,  544 ;  palo  de 
vaca,  427 ;  papaw,  245 ;  paper-birch, 
459  ;  paper-mulbeny,  410  ;  para-rub- 
ber, 445  ;  peach,  191 ;  pear,  203 ;  jee- 
pul,  415  ;  perlaro,  428 ;  Persian  luac, 
68  ;  peuplier  blanc,  478  ;  pezzo,  526 ; 
physic-nut,  442  ;  pigno,  516 ;  pignon, 
516  ;  pin  k  crochets,  518  ;  pine,  clus- 
ter, 514;  pine,  loblolly,  510;  pine, 
long-leaved,  509 ;  pine,  pitch,  509, 510 
pine,  stone,  516 ;  pine,  Weymonth,  512 
pine,  white,  512 ;  pine,  yellow,  509 
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pin  d'alep,  515  ;  pinie,  516 ;  pin  mari- 
time,  514 ;  pin  sylvestre,  518 ;  pis- 
tachio, 123;  plane,  434;  plum,  192; 
poirier,  204  ;  pomegranate,  241 ;  pome- 
ranze,  53  ;  pomplemoes,  55 ;  poplar, 
472  ;  porcni)ine-wood,  558  ;  Portia-tree, 
572  ;  portogallo,  58';  prickly  pear,  245, 
576  ;  piimToae- creeper,  884;  pumelo, 
55. 

Quince,  205. 

Raisin  d'Ameriqno,  871 ;  Rangoon  creeper, 
220 ;  rattan,  559 ;  red  deal,  518 ;  red 
gum,  282 ;  red  sanders,  158  ;  red  sorrel, 
28  ;  red-wood,  504  ;  rheea,  402  ;  rhodo- 
dendron, 281  ;  rose,  199  ;  rose-apple, 
332;  roselle,  28 ;  rosewood-tree,  148  ; 
rothtanne,  526. 

Sago,  560  ;  sahlweide,  467  ;  sal,  26  ;  sal- 
u>w,  467;  sandal-wood,  898 ;  sapin,  529 ; 
sappan-wood,  156  ;  sassafras,  876  ; 
satin-wood,  74 ;  saule  blanc,  466 ; 
saule  marceau,  467  ;  Scotch  fir,  518 ; 
Scotch  rose,  202 ;  schwarzerle,  461  ; 
schwarzkiefer,  514  ;  seaside  grape,  873  ; 
service,  207 ;  shaddock,  55 ;  she-oak, 
435;  shoe-flower,  28;  silberpappel,  478 ; 
silver  fir,  528,  529 ;  siris,  176,  177  ; 
sissoo,    149;   sloe,   192;    snake-wood, 


428 ;  soap-berry,  108  ;  sonr-sop,  6  ; 
sovero,  485  ;  spindle-tree,  78  ;  spruce, 
526;  spurge-laurel,  884 ;  stieleiche,  483; 
stone-pine,  516;  stringy -bark,  231; 
sugar-apple,  6 ;  sughero,  485  ;  sumach, 
120  ;  sweet-bay,  384 ;  sweet-gale,  496  ; 
sweet-sop,  6 ;  sycamore,  109. 

Tacahamac,  476  ;  talipat-palm,  549  ;  tal- 
low-tree, 441 ;  tamarind,  168 ;  tanne, 
529  ;  Tartaric  furze,  134  ;  tasso,  589 
tea-pknt,  25  ;  teak,  854, 577  ;  toon,  72 
torch -tree,  275;  traubeneiche,  488 
Trincomalee  wood,  36 ;  tremble,  474. 

Ul^  tree,  427  ;  ulme,  488. 

Varnish-tree,  121 ;  vegetable  ivory,  560  ; 
vine,  98. 

Wachholder,  585  ;  walnut,  497 ;  wall- 
nuss,  497  ;  wattle,  silver,  180 ;  wax- 
myrtle,  496  ;  wax-palm,  552 ;  weeping 
willow,  465  ;  weischsel  kirsche^  195  ; 
weisserle,  461 ;  weisse  weide,  466 ; 
weisstaime,  529 ;  west -coast  creeper, 
334;  white  thorn,  207;  willow,  466  ; 
wood-apple,  56 ;  woodbine,  254 ;  wood- 
oil  tree,  26  ;  wych,  433. 

Yeuse,  480 ;  yew,  589. 

Zerreiche,  485;  zirbelkiefer,  512;  zitter 
pappel,  474  ;  zurgelbaum,  428. 
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*«*  Th/6  Sjfnonyvu  are  prinied  in  iUUict. 


Abelift,  257. 
triflora^  257. 

Abies,  526. 
alba»  459;  AnoUinis,  6S0; 
baborenaisy  530;  oanftden- 
OB,  527;  cephalonioa,  530; 
Douglani,  527  ;  domosa, 
527;  exoelsA,  626;  Khut- 
row,  525;  NordmanmanA, 
630 ;  peotinata,  529 ;  Find- 
row,  628 ;  Pinsapo,  530  ; 
Reffiws  AmalicB,  630; 
Smithiaoa,  525;  jptiMt^oM, 
525;  Webbiana,  628. 

Abietineo,  508. 

Abnis,  188. 
precatoriiu,  139. 

Aoaoia»  179. 
amara,  178;  arabioa,  180, 
575 ;  csBsia,  189 ;  CalKku, 
Benthain.  187;  Oateohu, 
Willd.,  186;  caUehuoides, 
186;  oondnna.  188;  cm- 
fresriformit,  182 ;  deal- 
bata,  180;  etwnuMa,  185; 
ebumea,  183,  575 ;  Fame- 
siana,  180 ;  ferruginea, 
186 ;  firondosa,  172 :  hamu- 
loRa,  185 ;  Inttia,  189 ;  Jac- 
quemonti,  183 ;  JuHbrit- 
tin,  177 ;  iMiMToentit,  178 ; 
Latronum,  180,  576 ;  Leb- 
bet,  176 ;  lentioulariB,  186 ; 
leucophLsBa,  184 ;  melan. 
oxylon,  180 ;  modesta,  185 ; 
mollit,  177 ;  nilotica,  181 ; 
odorcUittima,  175 ;  peonata, 
189;  planifroDB,  575;  po- 
liaoantha,  188 :  prooera, 
175;  rngata,  lo9;  rapes- 
tris,  184,  675;  Sandra, 
186;  Senegal,  576;  SmUh- 
tana,  178;  tpecioia,  176; 
ttipuUUa,  178  ;  Suma,  187  ; 
Sundra,  186 ;  Verek,  186, 
675;  Wightihim 


Aealyphe«,  436. 

Ao0r,  108. 
argutum,  112 ;  onsiam, 
111 ;  Gampbelli,  109 :  cam- 
pestre,  109 ;  oaudatam, 
112;  creticum,  111 ;  cui- 
traium,  112;  Hookeri,  109; 
latum,  112 ;  ]»viflatum, 
110;  lanrinum,  110;  Lo- 
belii,  118;  Mono,  112; 
montpeesolaxiuiD,  109,  111 ; 
oblongam,  110;  opulifoli- 
urn,  109,  110;  pauDatmn, 
109;  pectinatam.  112; 
pennsylTanicum,  109,  110; 
pentwomicum.  111 ;  pic- 
inm,  109, 112;  platanoides, 
109, 110  ;  pseudoplatanus, 
109,  111 ;  retioalatam,  110 ; 
ru/inerve,  109 ;  saochari- 
nam,  109, 110;  slkkimense, 
109;  i^ioatum,  109,  110; 
stercoliaoenm,  112;  tatari- 
oam,  109 ;  Thomaoni,  109 ; 
irifiduzn.  111  ;  yiUoeam, 
111. 

Aohras. 
Sapota,288. 

Aorocarpas. 
fraxinifolios, 

Actinodaphne,  57^  158. 
angastifolia,  881;    Hook- 
eri, 381 ;  lanceolata,  381. 

Adanaonia,  29. 
digiUta,30. 

Addia, 
tienifoUa,  445 ;  retuta,  445. 

Adenanther^  168. 
aaUeala,  169;    Oudhentit, 
168 ;  payonina,  168. 

Adina.  263. 
oordifolia,  268;  sessilifolia, 
264. 

JBgle,  57. 
Marmelos,  67. 

iBecbynomene. 


aspanu   147;  gnaidilbn, 
187 ;  Sedm,  137. 

JSbouIoSj  103. 
as$amtoa,  104;  HippocM- 
tanum,  104^  574;  iodlca, 
103^  574;  ponduana,  104. 

Agaix. 
orandi/lora,  187. 

Aflanthos,  58. 
exoelaa,  68;    glandokn, 
58 ;  maUbarica,  68^  57SL 

AlaMJ^ieaf,250. 

Alangiom,  250. 
deeapetalwm,  250;  keDape- 
ialum,    250 ;    LuTnarrJrii, 
250;  Umaiio9a,2S0. 

Albiana,  174. 
amara.  178,  575 ;  Jolibria- 
8in,177.676;Lebbek,176; 
675;  lophantha,  174;  hi- 
cida,    174;   odorstini 


176 ;  procera,  175, 675;  sti 

I>u]ata.l7& 
A]ha^i44. 

Maoroium,  144. 
Ahxus,  469. 

glatinosa,  461 ;  inesna,  461 ; 

nepalensis,    460 ;    nitids, 

460 ;  orientaliB,  461. 
Alstonia,  825. 

ameata,  325;  htcida,  327  i 

Boholaris,  326. 
Amoora,  69. 

Bobitoka,  69,  673L 
Ampelides,  97. 
AmjMhptU, 

ktmoMMBma,  100. 
AmygdahM. 

eommufiu,  190  tp^rriea,  191. 
Amyris. 

pctUaphjfUa,  49. 
Anacardiaoee,  117.  574. 
Anamirta,  8. 

Coooulos,  8,  671. 
Andenonia, 

JRohUmJta^  09. 


INDEX  or  OBDEES,  OBNEKA,  AlO)  SPECIES. 


597 


Andrachne,  458. 

aspera,    457  ;    oordifolia, 

456 ;  telephioides,  457 ;  tri- 

foliata,  446. 
Andromeda,  279. 

formosa,    280;   ovalifolia, 

280. 
Anuonema. 

muUifiora,  458. 
AnogeiflsuB,  227. 

acuminata^  228;  latifolia, 

227;  myWi^2ia,229;  pen- 

Anooa,  4,  6. 

murioata,  6 ;  reticulata,  6 ; 

squamosa,  6. 
Anonaoeea,  4. 
ArtquetUia, 

LaureolcL,  50. 
Antbocephalus,  261. 

Cadamba,  261. 
Antiaris. 

innozia,    427 ;     taceidara, 

^\  tozicaria,  427. 
Aotidesma,  446. 

diandrum,  447;  Ohiosem- 

billa,    446 ;    pantcu/o^Km, 

446 ;  pubeMM,  446. 
Apemla. 

Meesiana,  888. 
Apooynen,  819. 
ApoUonias. 

Amotti,  377. 
Aquilaria. 

AffaUooha,  887,  577. 
Arafia,  248. 

caohemirica,  248,  577;  di- 

mtata,    249 ;    papyrtfera, 

Araliacen,  247. 
Arancaria,  508. 

BidwiUi,  508;   imbrioata, 

508. 
Araucariese,  508. 
Aroeaihobium,  894. 

Oxyoedri,  894. 
Arceuihot, 

drupo/eea,  589. 
Anlicda,286. 

floribunda,  287;  homilis, 

287 ;  sohnaeea,  287. 
Areoa. 

Catecha,  551. 
Arecinese,  548. 
AroDga. 

saccharifera,  650. 
Argyrda,  842. 

barbigera.  348;  bona-noz, 

348;  oapitata,  843;  oune- 

ata,  844 ;  omata,  848 ;  set- 

osa,  844;   speciosa,  848; 

uniflora,  842. 
ArmeTidaccL 

vulfforii,  191. 
Artooupees,  400. 
ArtoearpuB,  425. 

Chapiasha,  426 ;  hirsuta, 


426;  incisa,  426;  integri- 

folia,  425 ;  Lakoooha,  426. 
Amndmaria,  562. 

feaoata,  562;  uHlit,  562; 

Wightuuia,  563. 
AsclepiadesD,  829. 
Aselepuu. 

gigantta,  881  ;paUid€t,  884 ; 

tejuunmma,  9S$ ;  Hnctoria, 

882. 
Aspidopterys,  44. 

lanuginoea.  44 ;  nutans,  45, 

572;   RozDurghiana,   45; 

WalliohU,  572. 
Atraphaxis. 

c^ghanicci,   373 ;   spinosa, 

878. 
Auouba,  254. 

himalaioa,  254;  japonioa, 

254. 
Aurantiaoese,  46. 
Ayerrhoa,  45. 

Bilimbi,    46 ;    Garambola, 

45. 
Avicennia,  871. 

offioinahs,  371;  toinentota, 

871. 
AtcuUrachia. 

indica,  67. 

Bcsobotrys, 
indica,  288. 

Balanites,  59. 
egyptiaoa,     Delile,     69 ; 
cegyptiaea,     Wight,     59 ; 
Boxbuighii,  59. 

Balsamodendron,  68. 
Berryi,  65;  gileadense,  65, 
578;  Mukul,  64;  Opobal- 
«am«m,  65;  pubesoens,  65; 
Roxbnighii,  65. 

Bambusa,  564. 
arundinacea,  Ait.,  568 ; 
anindinaoea,  Betz.,  564; 
Balcooa,  567 ;  Falooneri, 
568;  nutans,  567;  poly- 
morpha,  565, 567 ;  roinosa, 
566 ;  strida,  569 ;  Thouar- 
Hi,  568 ;  Tulda,  666 ;  tuI- 
garis,  568. 

BambusesB,  561. 

BapUtia, 
nepaleniit,  182. 

Bamngtonia,  285. 
aoutangula^  285. 

Bas8ia,2§9. 
btttyraoea,  290;  latifolia, 
289 ;  longifolia.  290  ;  Par- 
kii,  291. 

Balis, 
tpinosa,  401. 

Bauhinia,  158. 
aeumixiata,  159;  Candida, 
161 ;  emargviMUi,  161 ;  mal- 
abarioa,  159;  parvi/hra, 
159;  purpurea.  160 ;  raoe* 
mosa,Lam.,  159 ;  ractmosa, 


Vahl,  161;  retuaa,  161; 
tomentosa,  159;  triandra. 
160 ;  Vahlii,  161,  575 ;  va- 
riegata,  160. 

Beilsohmiedia,  878. 
fiigifolia,  879 ;  Boxborghi- 
ana,  878. 

Benthamia, 
fragi/era,  263. 

BerbendesB,  11. 

Berberis,  11. 
aristata,  12;  asUtica,  12, 
571 ;  kunowarensis,  12, 578 ; 
LetchenauUii,  12 ;  Lvdun, 
12,  571  ;  nepalenns,  12, 
571;  Hnctoria,  12;  vulga- 
ris. 11. 

Bercnemia.  90. 
floribunda,  91 ;  lineata,  91 ; 
raoemosa,  91. 

Bergera, 
Koenigii,  48. 

Berrya. 
Ammonilla,  36. 

Betula,  467. 
acuminata,  458 ;  alba,  459 ; 
ainoides.  458 ;  Bhojpattra, 
457;  cylindrottackys,  458; 
Jaequemontii,  457;  nitida, 
458;  papyraoea,  459;  ut- 
ilis,  457. 

Betulaoeaa,  457. 

Bignonia, 
amasna,  849;  ehelcnoidet, 
862;  critpa,  850;  glauea, 
852 ;  indtca,  847 ;  quadrC- 
lomlarii,  850;  maihacta, 
850;  maveol€nt,m.\  sube- 
rota,  347;  unduUUa,  852; 
xyloearpa,  849. 

Bignoniaoen,  846. 

Biota,  508. 
orientalis.  584. 

BiscbofiSa,  445. 
jayanioa,  446, 578 ;  oblongi- 
folia,  446. 

Bixa,  17. 
Orellana,  17. 

Bixineso,  16. 

Blaberoptu, 
Ineidus,  827. 

Blaekwellia. 

I  nepaUnris,    244 ;     tomM' 
tosa,243, 

Blumea. 
grandis,  405. 

Boehmeria,  402. 
^fnUeicmt,  406 ;  fmteeoeDs 
406 ;    maorophylla^    403 
▼ar.    maoroetaohya,    403 
nervosa,  408;  nivea,  402 
platyphylla,    408;   Puya 
406;     rotwidi^ia,    408, 
rugolosa,  408;  talicifolia, 
405 ;  yar.  scabrella,  408  ; 
tenaoissima,  838. 

Bombax,  90, 
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MtaypiiMim,  17 ;  keptapM- 
iian,  81 ;  malabaricmn,  81. 
Borag«n,  385. 
BoraginecB,  885. 
Borassinesd^  548. 
BorassuB,  544. 
iEthiopom,   545;   flabelli- 
formifl,  544. 
Boflwellia,  61. 
fflabra.  61,   578;   ferrato, 
61, 578 ;  thurifera,  61,  573. 

Bradleia. 
lanctoUma,    458 ;    cvata. 
452. 
Breynia,  455. 
rbamnoides.  455. 

Briedelia,  458. 
acuminata,'  458;  eollina, 
450  ;  crewulata,  449 ;  mon- 
tana,  450 ;  oblongi/olia, 
451 ;  retuaa,  449 ;'  tean- 
dens,  449;  fptnora,  449; 
stipuIariBy  449. 

BriedeliesB,  486. 

Brosimum,  427. 
Aubletii,    428 ;    disoolor, 
428 ;  Namagroa,  428. 

Brouasonetia. 
papyrifera,  410. 

Bruguiera,  218. 
oaryophylloides,  219;  eri- 
opetala,  219 ;  gymnorhin, 
219 ;  malaharioa,  219 ;  pa- 
rietosa,  219 ;  parviflora, 
219,  meedii,  219. 

Brya. 
EbenuB,  147. 

Buohanania,  127. 
latifolia,  127. 

Buddleia,  318. 
asiatica,  318 ;  crispa,  818 ; 
ditcolor,  318 :  Neemda,  318 ; 
pamculata,  318,  576. 

Bursera. 
serrata,  61,  573. 

BurseraoeiB,  61. 

Butea,  141. 
frondoeay  142;  parvijlora, 
143 ;  superba.  148. 

BiUineriacece^  32. 

Bazacen»  43o. 

Buxus,  436,  447. 
scUigna,  448 ;  sempeiTirenB, 
447 ;  Wallichiana,  447. 

Cacieee,  2^5. 

Caettu. 
%nd{eui,245;  Opuniia  iner' 
mis,  246;  Tuna,  247. 

CaBsalpiniay  155. 
Bonduo,  156 ;  Bondocella, 
156;  ooriaria,  157;  cucu/- 
lata,  155 :  Nuga,  157 ;  ixui- 
icuUUoy  157;  pulohenima, 
157;  BappaDy  156;  sepi- 
aria,  156. 

CfDealpinieie,  154. 


GalsmoB,  568. 
fasoioulatuiy  559 ;  latifol- 
ios,  560;  Botang,  659; 
RogAuTakii,  659;  Boyle- 
anuB.  559 ;  Soipionum,  560 ; 
tenuiB,  559. 

OalUoarpa,  868. 
arborea,  868  ;  tiuxma,  868 ; 
lanaia,  Hook.,  868 ;  lanata, 
Linn.,  868 ;  laneeolaria, 
869;  longifolia,  869;  mn- 
oropbyUa,  868 ;  Roxhwrokii, 
868 ;  tomentosa,  868 ;  Wal- 
lickiaoM,  868. 

Calligonnm,  872. 
comotuM,     872 ;     polygo- 
noides,  872. 

OaUitris.  508. 
quadnYalTis,  585. 

Calosantbes,  347. 
indioa,  847. 

Galotxopis,  881. 
gigantea,    881  ;    prooera, 

Galyoopteria. 
floribonda,  220. 

Camellia,  26. 
Bohea,  25;    japonica,  25; 
Thea,  25 ;  thei/era,  25. 

CamMhora. 
ojfieinarum,  876. 

Cansjera.  75. 
Bheedii,  75, 573 ;  aoandeiu, 
75. 

Canthiwn. 
didymum,    276 ;    wkbdla' 
turn,  276. 

GapparidesB,  18. 

Oapparis,  18. 
aphylla^  14,  571 ;  borrida, 
15,  572;  MH'nwfcmfL,  14 
obowUa,  14 ;  sepiaria,  15 
Sodada,  14:  spinosa,  14, 
tr^foliata,    16 ;    zeylanica, 
15. 

CaprificuM,  419. 

Gapnifbliaoee.  254. 

Oaragana,  188. 
ambig^  184;  brevispina, 
138 ;  orasaioaalis,  134 ; 
Oeraidiana,  133;  pygmsa, 
184;  jpinofunma,  183 ;  uli- 
cina^  184 ;  venicolor,  184. 

Carallia,  219. 
integerrima,  219;  lanoeie- 
f  olia»  220 ;  luoida,  220. 

Gareya,  286. 
arborea^  286 ;  yar.  anstra- 
liB,  236;  berbaoea,  237. 

Carioa,244. 
Papaya,  244,  57a 

CarisBa,  820. 
Garandas,   320 ;   canaetta, 
820;  diffusa,  821. 

GariBsesD,  320. 

Oarpinus,  492. 
Bietulus,   498 ;    duinensui. 


493;  fagiiiea,  492;  orieii- 
tali$,m;  ▼imin6a»492. 
Carya,  497. 
a&a,497. 
Cujopteris,  370. 

WaUichiaiia,  370. 
Garyota. 

nrens,  550. 
\MBQana,  24«. 
ellnfdea,  248;  gniwAem, 
243;  tomenion,  213. 
Gasaia^  164. 
angpiBtifolia,  166;  anriea- 
lata,    165;   FiBtda,   164; 
boloeericea,   166;    loMtto- 
lata,  166;    oborata,  165; 
o6ftcM,  165. 
Castine. 

exceUa,  76. 
Gastanea,  490,  491. 
indica,   490;    veton,  491; 
vulgaris^  491. 
Gastanopsis,  489. 
indica,    487,   490;  triba- 
loides,  490. 
Gastilloa. 

elastioa,  427. 
Gasuarina. 
eqnisetifolia,    435;    nwn- 
cola,    335  ;    quadrimltu, 
435;  8trictiu435. 
GasuarineiB,  435. 
CaihartooarpMS, 
FUhUa,  164. 
Cea$iothm, 

^«eMau.92;  (r»;iMfra,9S. 
Gedrela,  72. 
aiutraUt,  73;  serrata,  73, 
578 ;  Toona»  72,  573. 
Gednis,  516. 
atloHifca,    524;    Deodara, 
516 ;  Libam,  524 
Celaatrinen,  77. 
Gelastrus,  80. 
montana,  SliHutatu,  82; 
paniculatos,  82 ;  nif lu,  80 ; 
BaDegalensis,  81 ;  spinosos, 
80 ;  verticiUata,  19. 
Geliidesd,  400. 
Geltia,  «28. 
ilcato,429;  australiB,428; 
cauoanea,42$,  429;  erio- 
carpa,  429;  a^ia5ra,  429; 
ngpiUmuu,  429 ;  arimtalu, 
m;  polUoria,  480;  Rox- 
burghii,  429;  tentina,  429; 
tetrandra,  4^  429;  trintr- 
via.  429. 
GephaloBtaohynm. 
pei^graoile,  567. 
Caratut. 
eaproniana,  193 ;    eomMta, 
lik;  MaJudeb,   195;  Z^- 
<;tu,  194;  Piddnm,l9L 
Geratonia. 

Siliqua,  166. 
Gerbera,S21. 
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Odollam,  322. 

Ceriops,  218. 
Candolliana,  218. 

Ceroxylon. 
andicola,  561. 

ChanuBTops.  546. 
ezoelsa,  547 ;  Oriffithiana, 
547 :  Griffithii,  547 ;  humi- 
lis,  547 ;  khaE^ana,  Griff., . 
547 ;  ihatyana,  Madd.,  546.; 
Martiana,  546;  Ritchie- 
ana,  547. 

ChenopodiaceB,  814. 

Chioknisia. 
tabnlarifl,  66. 

CUoroxyloD,  73. 
Swietonia.  74. 

Chondodenoron . 
tomentosum,  878,  571. 

Chonemorpha,  828. 
antidyseiUerica,  826;  mao- 
rophylla,  828. 

Cinchona^  264. 
Cblisayk,  266;  Carabayeti- 
M,  26o ;  Chahuai^era, 
Payon,  267 ;  Ccndaminea, 
266  ;  eoroUfolia,  265 ;  cor- 
fmboaa,  265;  crispa,  267; 
exeeUa,  267 ;  heterophylla^ 
267 ;  JoaephiaDa,  266 ;  lan- 
oifoUa,  265 ;  mioraiitha, 
267;  nitida.267; offioinalis, 
266 ;  PahucUaDa,  266 ;  peru- 
viana, 267 ;  pitayenfds,  265 ; 
saodrubra,  265 ;  thyrsi" 
flora,  268;  TriatuK,  265; 
Uritosinga,  267. 

Cinchanaeecg,  260. 

Cinnamonum,  874 ;  aiH- 
Jlcrum,  874 ;  Camphom, 
876 ;  dubium.  875 ;  glan- 
dnliferum,  876 :  inen,  375 ; 
obtusifoliain,  875 ;  Tama- 
]a>  874;  Wightii,  875; 
Zeylanicom,  875.  * 

CSasampeloa,  10. 

coHVolvulaeea,  10;  glabra, 
571 ;  Pareins  10,  571. 

Cittut, 
adtuUa,  100 ;  capreolata, 
101 ;  eamata,  101 ;  edulu, 
100;  lanceolaria,  101 ;  laiu 
folia,  99 ;  quadroj^fularii, 
Linn.,100;  quadrangularii, 
Boxb.  100;  rofea,  100. 

Citm^  50. 
aeiaa,  52 ;  aeidimma,  54 ; 
Aurantium,  58,  672:  Ber- 
gamia,  58,  54,  672;  Bigar- 
adia,  58,  572;  deonmana, 
55,  572 ;  inermia,  51 ;  japo- 
nica,  50 ;  Lima,  54 ;  Iam- 
efto,  58.572;  lxmonum,6\, 
572  ;  Lumia,  51,  572 ;  me- 
dica»  linn.,  51, 572 ;  medi- 
ea,  Riaao  et  Poiteaa,  51 ; 
nobilit,  51 ;  Tulgaris,  572. 


ClaiiJBen%  49;  pentaphylla» 
49,571 

Cleistantbns,  451. 
oblongifoIiuB,  451. 

Clerodendron,  868. 
inerme,  868;  inforfconatam, 
868 ;  odoratum,  370 ;  phlo- 
moides,  868 ;  serratam, 
864;  Siphonanthus,  577« 
364 ;  temifolium,  864. 

Cluytia. 
oollinaj  450 ;  montana,  450 ; 
cUongifolia,  461 ;  teandem, 
449 :  tpinota,  449. 

CoccolobiEL 
avif era^  878. 

Coooulua,  9. 
acumiTuUiu,  10 ;   eordtfol' 
ins,  8 ;  gldber,  9 ;  laurifol- 
ius,  9  ;  Leaba,  9  ;   Rax- 
bnrahdanus,  571;  villoaus,  9. 

Goohlospermum,  17. 
goBsypium.  17. 

Gocoine»,  54i3w 

Cooos,  556. 
mamiilaria,     557 ;     nad- 
fera,  556. 

CodisBum. 

jMc^um,  448;  yari^gatum ,  448. 

Coffea.  276. 
arabioa.  276 ;  bengaleoBlB, 
277. 

Cola, 
aouminaia,  277. 

CoHmiia. 
eoromandeliana,  2. 

Colutea,  186. 
arboreecens,  187 ;  cruetUa, 
187 ;  nepalensifl,  136 ;  ori- 
entalis,  137. 

GolyiUea,  157. 
raoemosai,  157. 

Gombretaoeas,  220. 

Gombretom,  220. 
decandrum,  221, 576 ;  nan- 
am,  221. 

Conif ersB,  502. 

Conoearpus, 
acuminata,  228. 
l^oi^^t  227;  myrttfoUa, 

Qmooepkalui, 
niveut,  406. 

GunyolTulaoeoB,  341. 

CoHvolmUMt. 
6ar&i^,  84a 

Gopermda. 
oerifera,  552. 

Gorchoms. 
oapenlaria,  87. 

GorcQa,836. 
angutttfolia,  888;  ineana, 
888;  laiifolia,  836;  Mac- 
leodii,  887;  Myza,  886; 
obliqua,  136 ;  polygama, 
836;  Bothii,  888;  yestita^ 
888 ;  Walliohii,  837. 


Cordiacece,  335. 
GordiesB,  886. 
Goriaria. 
myrtifolia,  129;  nepalen- 

818,128. 

Cornaoett,  250. 

GornuB,  252. 
aiutralisy   258 ;    capitate, 
253 ;  macrophylli^  252 ;  ob- 
longsk,  258 ;  sangninea,  258. 

GorylaoesB,  477* 

Gorylns,  ^8. 
Ayellana,    494 ;    Goluma, 
494  ;  ferox,  494  ;  Jacquc' 
montii,  494 ;  lacera,  494. 

Gorypha. 
elata,  549;  Taliera,  549; 
umbraoulifera,  549. 

Goiyphine®,  548. 

Cotoneaster,  208. 
aouminata.  209 ;  affinit, 
208  ;  badllaris,  208 ;  buxi- 
folia,  210 ;  crenulata,  208 ; 
congeeta,  210  ;  fri^da, 
209:  glauca,  210;  nucro- 
pbyfla,  209 ;  nummu]aria» 
209;  obtuta,  208;  Pyra- 
eantha,  208  ;  thymsefolia, 
210 ;  ynlgaris,  209. 

Qmllta,  411,  412,  424, 577. 
gl4fmercUa,  422 ;  macrophyl- 

Gralx^guB,  207. 

erenuUUa,  208:^toucay210 ; 

monogyna^  207, 208 ;  Oxy- 

aoantna,  Jaoq.,  208 ;  Oxy- 

aoantba,  linn.,  207 ;  Pyra- 

cantha,  208. 
Gratnya,  16. 

religiosa,  16;  Roxhwrgkii, 

16. 
CreaeeMli&K,  846. 
Grotalwia,  144. 

Burhiiu  144;  juncea,  144. 
Groton,  489. 

UBviaaUMi,  440 ;  oblongifoli- 

U8, 440 ;  M6i/«rtMi,  441 ;  Tig- 

lium,  440 :  varitgaium,  448. 
GrotonesB,  486. 
GryptolepiB,  829. 

Buchanani,  830. 
Gudrania,  424. 

jayanensia,  425. 
Gupresdnen^  508. 
GupreesuB,  582. 

netigiatay  533 ;  fonebria, 

584 ;  glauca,  534 ;  horison- 

talis,  538 ;  luritanMO,  534  ; 

semperyirens,  583;  toru> 

loBa.538. 
Gupolifene,  477. 
Gydobalanopna,  478. 
Gydobalanus,  478. 
Cydonia, 

t^Ugari*.  205. 
Cylveodapkiu, 

obUmga,  881. 
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Dalbersia,  147. 
fnmaota,  151 ;  hiroinay  151 ; 
krowe€,  154;  lanoeolaria, 
151 ;  latifoUa,  148 ;  n^, 
148;  Oq;0tn«nn<,146;  Mni- 
oolatay  150 ;  rimosA,  148 ; 
rofmsia,  154 ;  teandeiu,  154 ; 
Sissoo,  149 ;  volubilis,  152, 
574. 

DalbergiMB,  181. 

Daphne.  384. 
aouminata,  885 ;  var.  bra- 
ohyloba,  885;  buzifolia, 
885;  oaohemiriana,  885; 
eaauaoeiM,  386;  cannahvua, 
886,  577;  ooUina,  885; 
Qwrdauriy  886 ;  elaQduloca, 
885  ;Ja8mineay  885  :Laureo. 
la,  884 ;  Mezereon,  884  mhu- 
cronatcL  884 ;  odoro^  Don, 
886:  odora,  Thunb.,  386; 
oleoides,  885 ;  papyraoea> 
886,  577 ;  Hrvcta,  Don, 
386  ;  serioea,  Vahl,  885 ; 
virgaia,  886. 

Daphnidium,  888. 
bifarium,  883;  polcherri- 
mum,  888. 

Debregeasia.  405. 
bioolor,   405  j    Aypo^aitca, 
405 ;  longifoha,  405. 

Dendrooalamus,  569. 
Hamiltonii,    570;    Hook- 
er!, 570;  latiflorua,  570; 
Parishii,    570 ;    striotnfl, 
569. 

Derris,  154. 
Krowee,  154,  575  ;  aoan- 
dens,  154  ;   robnsta,  154, 
575. 

Desmodium,  145. 
argeniUwa^  145  ^  oondn- 
nnm.  146;  dvJtMim,,  146; 
flotioundum,  146 ;  gaoffei- 
ioum,  146;  gyrans,  146; 
latifolinm.  145 ;  muWr 
fjoruv^  146;  nvUiau,  146; 
oxyphyllam,  146  ;  ;mm<2«- 
/«m,  146 ;  pulohellum,  145 ; 
tilinfoUum,  145 ;  tnqae- 
trum,  146. 

DeutBia,  211. 
J9rttn<miana,  212 ;  conrm- 
bofla,  212 ;  staminea,  212. 

DiotftvMif, 
pukhellvm,  145. 

DichroBtaobys,  171. 
oinerea,  171. 

Dilleniaoe»,  1. 

DiUenia,  1. 
augutta,  2;  aorea.  2;  in- 
dica,  1 ;  oriuUa,  2 ;    pen- 
tagyna,  2 ;  pUota,  2 ;  spt' 
dosafl. 

Diospyros,  294. 
eapUtUaia,  2d7;  Chloroxy- 
Ion,  297;  cordifolia,  296; 


Ebenum,  296 ;  Embiyop- 
teris^  298 ;  exsculpia,  29o ; 
gliUtfiota,  298  ;  Ooindu, 
296;  lanoenfolia, 297;  Lo- 
tos, 297 ;  Melanoxylon, 
294 ;  montona,  296 ;  qu»- 
sita,  296;  iomeniota,  295; 
Tupru,  W5:  Waldemariit 
296 ;  Wighliana,  295. 

DipterooorpeeB,  26. 

Dipterocarpus,  26. 
taberenlatiiB,  27,  447. 

Podecadenia. 
grandiflora.  381. 

DodonsBa,  113. 
angttst^olia,  113 ;  Bwrnan- 
nicma,  113;  dioieOf  118; 
▼iBcoaa,  113. 

Dolichandrone. 
eritpa,  350 ;  faUxUa,  350. 

EbenacesB,  294. 

Echites, 
(uUidyienieriea,  826 ;    di- 
chotoma,  327  ;   ./rvfeweiu, 
327;  fnacrophylla,  dl28, 

Edgeworthia. 
burifolia,  287;    Gardneri, 
386. 

£!dwardtia. 
Hydatpioa,  182 ;    mollis, 
132. 

Ehretda^  839. 
acuminata,  889 ;  aspera^ 
840;  eu,neata,  841;  flori- 
bunda,  340;  laovis,  840; 
obtosif olia,  840 ;  oyalifoliiL 
840 ;  serrata,  839 ;  umbeC- 
lukUa,  76 ;  vimiuea,  341. 

Ehretiesd,  385. 

ElaagneoD,  887. 

ElnagnuB.  389. 
angutttfoUa,  389 ;  arborea, 
890;  coi^eria,  890;  ferru- 

S'iMa,990;  bortensis,  889 ; 
dfolia,  390 :  JHoorerqftii, 
389:  orUntalis,  389;  jpor- 
v^ia,   390 ;    umbellata, 

ElsBis.' 

guineensis,  558 ;  melano- 

cooca,  558. 
ElsBocaipufl,  43. 

Qanitrus,  433-  aerratos,  43. 
ElaDodendron,  82. 

Bozburigbii,  82. 
Embelia,  284. 

Bataal,  284 ;  glandtU^ferOf 

284 ;  Ribes,  284 ;  robusia, 

284;  7<^enam oo^ai, 284 ; 

villosa,  285. 
BMblica, 

officinalis  f  454. 
Bmbryopieris, 

glntinifera,  298. 
Engelhardtia,  499. 

Colebrookiana,  499;  Roz- 


bui^biana,  500;   spioita, 
500. 

Entada,  167. 
Pwrmxtha,  167;  scapdena, 
167. 

Ephedra^  501. 
alata,  Dne.,  502;  o^ote, 
Schimp.  502;  Alte,  501; 
cUiaia,  501 ;  (iutaci^501; 
vumostachya,  501;  Tolga- 
riB,501. 

^ncarpurus, 
orientalis,  410;    tpinomt, 
411. 

Erica  arborea,  486.  . 

EricaoeiB,  279. 

Erioineffi,  279. 

JSriobotrycL 
japoMca,  575. 

Eriogloasum. 
edule,  108  ;  rubiginooum, 
108. 

ErioUona,  36. 
flayeaoens,  86  ;   Hookeri- 
ana,  36;  speetabilu,  86; 
Stookaii,  36. 

Erydbe,  844. 
panicttlata^   344;  Wigiit- 
Iana»844. 

Erythrina,  139. 
arboTeacens,  140 ;  indksi^ 
139 ;  reaupinata,  141 ; 
Btricta,  Madden,  141 ; 
atricta^  Boxb.,  141 ;  saber- 
oaa,  140. 

EnapocynesB,  820. 

Eaccesalpinien,  158. 

EucalTptos,  230. 
Globulus,  231 ;  gigeaOM, 
231 ;  obhqua,  281 ;  nami- 
fera,  232;  rostrala^  281 

Eugenia,  232. 
earyophyllnfolia^  234 ;  or- 
otfAdes,  234 ;  JambobiiB, 
233;  Jambco,  2S3;  wr- 
VMa,  234 ;  obtnafdlia, 
234 ;  openmlata»  234 ;  Poa- 
i4Ua,2^\  saUoifoliay 234. 

Euonymus,  77. 
o^ropurmcreitf,  78;  ecfain- 
atus,  80;  eoropanu.  1%\ 
fmibriattu,  78 ;  granOiflor- 
U8,  79 ;  HamOtonlanai. 
78 ;  japotUcut,  79 ;  laoenu, 
78  ;penduluB,  79 ;  tingens, 
79. 

Euphorbia,  487. 
antiqnorum.  438:  Gatti- 
mandoo,  438;  jAguUaria, 
489^  neriifoHa,  Linn.,  439; 
nenifolia,  Boxb.,  43d ;  Hi* 
▼ulia,  489;  ftattagoma,  438; 
pulcherrini%  4w;  Boyle- 
ana,  488 :  Tiraoaili,  439; 
tortilis,  489;  trigi       "^ 

EnphorbiaoesB,  486. 

Eophorfaiee,  ^6. 
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Barya,  24. 
cuumituUa,  DC,  24;  aoi' 
minaia,  Boyle,   24;  japo- 
niGa,24;  Wigktianaj^. 

Exoodoaria,  440. 
acerif olia,  441 ;  AgaUooha, 
442 ;  baoeata,  441 ;  indioa, 
441;  inagnis,  442;  lebi. 
fera,  441. 

Fagofl,  490,  491. 
sylvatica,  491. 

FcUeoneria, 
tTuumitf  442;  maJctbarica, 
442 ;  Wallichiana,  442. 

Fatsia. 
papyrif era,  250. 

Feronia,  56. 
Elephantam,  56,  572. 

Fiona,  411. 
Ampdoi,  420;  affinU,  416; 
bengalensis,  41 2 ;  var. 
bengalioa,  418  ]B«njatMma, 
Boxb..  417;  Beniaminea, 
Liim,417;  Carioa,4l8 ;  car%- 
eoides,  419 ;  Chineha,  577 ; 
oomofla,  415;  conglomer- 
ata,  422 ;  oordifblia,  Blame, 
416;  oordifolia,  Boxb.,  416 ; 
Ounia,  421 ;  dcmcnum,  42S; 
elaatioa,  417;  ereeta,  424; 
exoeha,  420 ;  foveolata, 
423 ;  glomerata,  422  ;  he- 
ierophylla,  424;  hirttUa, 
428;  hirta,  423;  hispida, 
423;  indicik  Linn.,  415; 
indica,  Boxd.,  412 ;  infec- 
toria,  414;  lacdfera,  418; 
laminosa,  424 ;  lanoeolatay 
424,  577;  Luduooa,  424; 
macrophylla,  Desf.,  418; 
maerophjfUa,  Boxb.,  422; 
mysoreoflifl,  414;  nemora- 
liB,  424;  nitida,  417:  coh 
potU\folia,  428;  ncUlidn, 
417 ;  parasitica,  420 ;  popu- 
liformitf  416 ;  pubigera, 
424 ;  pyrif ormis,  w7 ;  pyi*- 
rhocarpOf  424,  577;  radi- 
cans,  421:  religiosa,  415 ; 
repena,  424 ;  reticulata, 
424;  retnsa,  417;  Hex- 
burghii,  Mlq.,  428;  Box- 
buighii,  Wall.,  422 ;  soan- 
dens.  Boxb.,  421 ;  aoandens, 
Boxb.  in  Stewart,  424; 
aeUrooarpa.  422 ;  tMjna- 
moea,  57/ ;  Sycomomfl, 
419;  termmaliotdest  416; 
tomentooa,  414 ;  traohy- 
oarpa,  421;  triloba.  428; 
Tsiela,  415;  tubercnlata, 
424,577;  vrcpkylla,  421; 
venota,  414;  TixvatiL  419, 
577 ;  Wigbtiana,  414. 

Firmiana  coionUa,  34. 

Flaoourtia,  18. 


Bamontehi,    18 ;    tapida, 
18 ;  sepiaria,  18. 

Flemingia. 
Chappar,  148;  confestay 
148;  JruHctUosa,  143;  in- 
▼olucrata^  148 ;  lineata, 
143 ;  semialata,  143 ;  stro- 
biUfera,  143. 

Fluffffea, 
Leueopynu,  456. 

FortvnM, 
chinentis,  497. 

Folhergilla. 
involuorcaa.  216. 

Fraxinus^  361. 
anguBtifolia,  303:  anitra- 
lia,  303;  exoeluor,  308, 
576 ;  floribanda,  802 ;  heter- 
ophylla,  808;  Moororoft- 
iana,  804,  576;  Omna, 
802;  oxypbylla,  803;  re- 
tusa,  803;  rostrata,  808; 
rotundtfolia,  802 ;  syriaoa, 
808 ;  zamthoxyloidet,  804. 

Ocertnera, 
raeemota,  44. 

Galactodendron. 
utile,  427. 

OcUedupa, 
indica,  153. 

Galegees,  131. 

Gardenia,  269. 
arhorea,  270;  dwMt&n/m, 
273 ;  enruandra,  272 ; 
florida,  271 ;  gummifera, 
270 ;  latif olia,  271 ;  ludda, 
271 ;  tetnupemia,  272 ;  tor- 
gida.  270 ;  uUgiwm,  27a 

Garuga,62. 
pinnata,  62. 

Omitta. 
vernooUyr,  184. 

GenisteflB,  131. 

GeraniaoesB,  45. 

Getonia. 
ioribwfidaflQQi  9i«to9ic,220. 

Giraixlinia. 
heterophylla.  404 ;  Lekhen- 
auUiana,    404 ;    palmata^ 
404 ;  ZeyUnioa,  404. 

GiTotia. 
rottleriformis,  44& 

Gloobidion,  452. 
arboreum,    458 ;     laneeo' 
larium,     458 ;     neilgher- 
rense,    458 ;     yelutinum, 
458. 

Glycosmis,  49. 
pentaphylla,  49. 

Glycyrfaiza. 
glabra,  189. 

Gmelina,  864. 
arborea,  864 ;  aaiatica,  865. 

GnetacesB,  600. 

Onetum,  500. 
edule,  502 ;  scandens,  502. 


Goebdia, 

alopecttrcidet,  133. 
Goasypium. 

herbaoeum,  28. 
Gouania. 

laneeolata,     574 :      lepto- 

stachya,  574 ;  microcarpa, 

574. 
GouaniesB,  574. 
GraminecB,  560. 
GranaUa,  237. 
Grewia,  37. 

abutilifolia,  40;  asiatica, 

40;    atpera,    40;    helulas- 

folia,  oS ;  Ueol&r,  43 ;  cor- 

pinifolia,  89  ydidyma,  42 ; 

eUutica,  40,  572 ;  kUicUri- 

folia,    42;    hirsuta,    39; 

Issvigata,   42;   nana,  41; 

oppositifolisL   87 ;   piloaa, 

Lam.,  89;  puoja,BoxD..  89 ; 

polygama,  42 ;  populifoUa, 

88 ;  Bothii,  43 ;  salvifolia, 

H^yne,     48 ;      aalvtfolia, 

Boxb.,   43 ;    sapida,    41 ; 

teabrophpUa,     89,      572 ; 

Boleropbylla,      89,     572 ; 

sepiana,  42 ;  tilinfolia,  41 ; 

▼eetlta,  40,  572;  Tilloaa, 

89. 
Grislea. 

tomentosa,  288. 
GroinUariea,  210. 
GuaUeria, 

eeratoidet,  5 ;  longifolia,  5 ; 

niberoaa,  5. 
Gttilandina. 

Bondue,  156 ;  BondueeUa, 

166. 
Gymnotporia. 

tpiaion,  80. 
G^naion. 

vettitUM,  888. 

H8emato]n'lon. 
campechianum,  158. 

HamamelideflD,  2l5. 

Hamntonia^  278. 
mysoreneoA,  279;  propin- 
qtut,     278 ;      Boayeolenfl^ 

Hardwiokia,  162. 
binata,  162. 

Earina. 
caryotoidet,  660;  dbUmgi- 

jail,  649,  650. 

MaHingia, 
coecinea,  270. 

Hedera,248. 
Jragrtuu,  248 ;  Helix,  248 ; 
LetehmatUHi,  248:    cont- 
titiea,  248:   terehMUAaeea, 
249 ;  tn^luUa,  248. 

Hedysaree,  181. 

ffedvmrvm, 
Alhaffi,  144;  gangdiewm, 
146;  gyram,  1*46;   lagen- 
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arium,     147 ;    laUJblium, 

145 ;      mOekaium,     145  ; 

ttrobiltferum,     148 ;      tri- 

quetrum,  146;   tuberotuwi, 

l41. 
Helicteres,  34. 

laoTB,  34. 
Helinns. 

lanoeolatuB,  574w 
HeliotropiesB,  835. 
Helioiropiam. 

peravianum,  835. 
Hemuntmnia. 

MacUodii,  837. 
Heptaiileuroin.  249. 

venwoBiim,  249. 
Heteropanaz,  249. 

fragrani,  249. 
Heierophiragma, 

Roxtmrffkii,  350. 
HoToa. 

braDliensifl,  445. 
Heypea,  70. 

affinu,  70 ;  tr^uga,  70. 
Hibisciu. 

esoolentofl,  28;    Lampcu, 

28;   Rosa  •  dnensiB,    28; 

Sabdarifb,  28. 
Hlppocratea,  83. 

aroorea,  83  ;  indica,  88. 
Hippomanen.  436. 
HippophaS,  387. 

canferta.  887 ;  rhamnoides, 

388;  Baiicifoiia,  387  ;  tibe- 

tana,  388. 
Hiptage,  44. 

Madablota,  44,  572. 
Hiroea, 

indioa,     45 ;     lanufftTioaa, 

44 ;  rnUant,  45. 
HolarrhoDa,  326. 

antidysenterica,  326 ;  Coda- 

ga,  326 ;  rar.  glabra,  326  ; 

pHbeKens,236. 
HolboeUifL  13. 

anguBtirolia,  13;  latifolia, 

13,  571. 
Holmskioldia,  870. 

eanguinea,  370. 
Hohptelea. 

viUearifUia,  431. 
Homaliam,  243. 

nepalense,     244 ;    tomen- 

tosom,  243. 
HomoQoya,  444. 

retusa,  445 ;  riparia,  445. 
Hovenia,  94. 

dulcis,  94. 
Hydrangea,  211. 

altiasima,  211 ;  aspera,  211 ; 

E[orteii8ia,211 ;  ve8iita,211. 
Hjmenodictyon.  267. 

ezoelsam,  267 ;  flaoddum, 

268 ;  oboTatnm,  268. 
Hyptranthera, 

mcringa,  129. 


Hypbone. 

thebaioa,  546. 
Hyptiantbera,  274. 

striota,  274. 

lohnooarpus,  826. 
fragrana,  327;  fniteaoeiiB, 
327. 

Idea  indica,  61. 

Ilex,  76. 
Aquifolium,  76 ;  dipyrena, 
76;  excdta,  76;  exsnlca, 
76 ;  odorata,  77, 574 ;  par- 
aguayenais,  76;  temUa, 
574. 

Ilicioen,  75. 

Indigofera,  134. 
Anil,  135;   arUfrw,  136; 
•  argentea.    186 ;    atropnr- 

Sorea,  186 ;  oserulea.  136 ; 
feraidiana,  135 ;  beter- 
antha,  135 ;  Unifolia,  136 ; 
polypkulla,  135 ;  pnlonolla, 
136;  tinotoria,  135;  vio- 
20000,136. 

bigemina,  173 ;  dulcis,  173 ; 

lucida,  174 ;  xylocarpa,  171. 
IpomoBa, 

tpeeioMt  848. 
Isonandra. 

gutta,286. 
Iwra, 

corylifolia,  84. 
Itea,'2I3. 

nutans,  218. 
Izora,  274. 

Bandhnoa,  275;  ooooinea, 

275 ;     ffrandiftora,    275  ; 

parriflora,  275  ;   PaveUa, 

275 ;  Ummloaa,  275. 

Jambosa, 
vui^ritf  283. 

JasmineeB,  301. 

Jaaminum,  311. 
arborescena,  811 ;  diaper' 
mum,  312 ;  glandulosnm, 
312;  grandiilorum,  313; 
hirsutum,312;  latifolium, 
311 ;  officinale,  318 ;  pub- 
eteent,  312 ;  revolutom, 
313 ;  Sambao,  311. 

Jatropba. 
Ourcas,  442. 

Jonuia. 
Awca,  166. 

JuglandesB.  496. 

Juglans,  497. 
cinerea,  499 ;  nigra,  499 ; 
pterocoooa,     500 ;      regia, 
497. 

Jnniperus,  535. 
tegiea,  539 ;   bermudiana, 
5^  ;     cbinenaia,     Linn., 
539 ;  chinenHi,  Linn,  (par- 


tly), 588;  oommani8,6S5; 
drapacea,  539 ;  exoelM, 
538 ;  foetid iwrima,  589 ;  na- 
na, 536;  Ozyoedxi,  S8&; 
procera,  539;  Puudo-Sab- 
ma,  537;  lecorfa,  536;  Sabi- 
na,  539;  8qua^lati^  5S7; 
thuiifenL  539 ;  yiiginiana, 
589;Wallicfaiana,337. 

KadgKra. 

ffrandijlora,  571. 
Kandelia. 

Bheedii,  218. 
Keyaerlinffia, 

OfiffUhii,  133. 
Klopstockia. 

cerifera,  652. 
Eydia,29. 

calycinak    29  ;    fraterwit 

29 ;  Itoxburyhiana,  29. 

LagerBtroemia,  239. 

indioa,    240 ;    lanooolata, 

240 ;  parviflora,  289 ;  Ba- 

giniB,  240. 
Lagetta. 

Untearia,  387. 
Landolpbia,  320. 
Lantana,869. 

alba.   369;    eoUinay   860; 

dubia,  369  ;  tndiea,  369. 
Laportea. 

crenulata,  404. 
Lariz,  531. 

europsea,  631 ;   Griffithii, 

531 ;  Bibirica,  581. 
Laurinen,  378. 
LaoruB. 

biloeularis,     378 ;     Cun- 

Shora,  383;  eampkorifera, 
76 ;  Cattia,  374 ;  Cuaur 
vutmMtn,  375  ;  giandMUr 
fera,  276  ;  invclucraiBL, 
382  ;  laneeolaria^  377  ; 
nitida,  375  ;  nobibs,  384; 
oUugtfoUa,  375;  odorati$- 
tiua,  378 ;  Tamala,  374 ;  io- 
mentoBa,  377 ;  villoBa,  377. 

Lawaonia,  2i8. 
alba,  238:   inermu,  238; 
nmtOMp  288. 

LebidieropsiB,  450. 
orbioulariBy  450. 

Leea,  101. 
alata,  102;    amra,  108; 
mao^opbylliE^    102,   574  ; 
ruhra,    102 ;    sambnciDa, 
102 ;  StaphyUa,  102. 

LeguminoBes,  130. 

LqndadenicL 
glabrata,  879;    OrifiUui, 

LepidooaryinesD,  548. 
Lepidoddma. 
podooarpifdia,  448. 
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Leptodermis,  279. 
fanceolata,  279. 

Lepiomu. 
cordifolitu,  456. 

LeiUomia, 
hona-nox,  343:    euneaia, 
844;  om^l/a,  343;  nervom, 
843 ;  tetota,  344 ;  tiriffota, 
848 ;  unijhra,  842. 

LeuciBiia,  172. 
glauca,  172, 

Leyoest^ia^  256. 
f ormosa^  256. 

libannB. 
thurifera,  578. 

Liu^ustrum,  310. 
bracteolatam,  810;   oom- 
pactnm,    310,    576 ;    ne- 
palense,   310 ;   robustum, 
810 ;  gpieatum,  310. 

Linionia,  47. 
Addiskimay  47,  572  ;  cren- 
ulaia,  47 ;   Laureola,  50  ; 
peniaphyUa,  49. 

LitBsea^  381. 
connmi/it,    882;    foliota, 
882 ;  lanuginoBa,  882 ;  um- 
hroia,  882 ;  Eeylanica,  382. 

LodhavL, 
cratagcidUt^S^. 

Lodoicea. 
sechellarum,  545. 

LoganiacecB,  317. 

Lonioera^  254. 
alpigena,  256 ;  angusti- 
folia,  576,  255;  dtverti- 
folia,  255 ;  fflauoiL  576 ; 
Oovaniana.  256 ;  netero- 
nhvUa,  256 ;  lm>oleaca, 
256;  linearit,  255;  Myr- 
tilluB,  255 ;  orientaUa, 
.  256 ;  ozypbylla,  256  :  par- 
vifoliay  255 ;  Periolyme- 
Dum,  254;  purpuiaacens, 

'  255;  qi]mqueIooalaris,255 ; 
spinosa,  576,  255  ;  Webld- 
ana,  256 ;  Xylosteum,  256. 

LorantbacesB,  891. 

LoranthuB,  395i 
amplexifolius,  397 ;  hicolor, 
897  ;  ooidifolius,  896  ; 
fcUeatut,  897  :  ligostrinus, 
895  ;  longiflorus,  397  ; 
pulyemlentus,  896 ;  vm- 
bellatvt,  897;  umbellifer, 
897 ;  yestituB,  896. 

Lunmitzera,  221 . 
racemosa,  221. 

Lycium,  845. 
barbimiin,  845 ;  Edge- 
worthii,  845 ;  europsBum, 
845 ;  indievm,  845 ;  mtdi- 
ierrcuieum,  845;  mtheni- 
oum,  846. 

LythrarieoB,  237. 
Lytbmm. 
Salicaria,  238. 


Maobilas,  877. 

glauoeacens,  878;  macran- 

tba.    878 ;    odoratisBima, 

878. 
Madura, 
jawmioa,  425. 
Mnsa,  283. 

argentea,  288 ;  indica^  283; 

montana,  288. 
Magnoliacen,  8,  571. 
Makonia, 

nepaUntit,  12. 
Mallotos,  448. 

albua,  444 ;  pbilippinensis, 

444;  repandus,  444. 
MalpigbiacesD,  44. 
Mactu. 

commvnis,  205. 
Malvaceee,  28. 
Mangifera,  125 ;  indica^  125 ; 

sylyatica,  126. 
Maoutia,  406. 

Puya,  406. 
Marlea,  251. 

affi]il8,261;  begoninfolia^ 

261. 
Marsdenia,  332. 

luoida,  883;  Rovlei,  888; 

tenaoiinima,  338;  tlncto- 

ria,332. 
MelanorbfML 

usitatissima,  121. 
Mekmthesa, 

obliqua,  455;  rhamnoida, 

455 ;  turbinata,  455. 
MelanthesopBifl. 

patens,  455. 
Melia,  66. 

Azadirackfa.GJ  I  Asedar- 

aoh,  68,  573;  oomposita, 

69,  573 ;  indioa.  67;  573 ; 

sempervireiiB,  68 ;  ntperba, 

69 ;  rolntgia,  69. 
MeliaceGB,  65. 
Meliosma,  115. 

angulata,  116;  dillenieefo- 

lia,  115;  myruuitha,  116; 

pungeDS.  Brand.  116;  pun- 

?r«M,  Bead.,  116 ;  simplici- 
olia,  116 ;'  Wigbtii,  116. 
MeniBpennaoeo,  7,  571. 
Memtpermum. 

Cooeubu,  8;   ctyrdifoHuny 

8;  hifrtyjlum,  9;  lawrifoli- 

ttffi,  9  ;  poLycarpm,  10. 
MegpUiu. 

gernuifUoa,  206 ;  japcnioa, 

575. 
MetroxyloD. 

l»ve,  560;  Rampbii,  560. 
Mezoneurum,  155. 

cuoullatum,  155. 
Miobelia,  3. 

awrankaoa,  3 ;  Champaoa, 

8 ;  Doltscpa,  8. 
Mieroelus. 

Jtceperiantu,  446. 


MiliuBa,  4,  6. 
velutina,  6. 

Millettia,  138. 
auriculata,  138. 

MiUingtnnia,  847. 
dillenurfolia,  115 ;  borten- 
bIb,    847 ;  pungau,    116 ; 
simplietfolia,  116. 

MiUui^niea!,  115. 

Mimosa,  172. 
amara,  178 ;  arabiea,  180 ; 
cmia,  189;  Cai»:hu,  186; 
einerea,  171 ;  concinna,  188; 
diUcis,  173;  dumota,  185; 
ebumea,  183;  elata,  175; 
Famenana,  180;  ferruai- 
nea,  186;  Juatronnm,  Iw; 
leucopkUea,  184 ;  ludda, 
174;  mutabilis,  172;  obo- 
vata,  185;  octandra,  172; 
odoraUssima,  175  {pentuUa, 
189;  pulcMla,  178;  rubi- 
caulis,  172 ;  teandens^  167> 
575 ;  avrigta,  176 ;  atvpular 
cea,  178 ;  Suma,  187;  Sun- 
dra,  186;  xyloccurpa,  171. 

Mimoseie,  167. 

Mimusops,  291. 
Browniana,  298 ;  dissecta, 
292;  Elengi,  293;  hexandra, 
291 ;  indica,  291 ;  Kauki, 
Linn.,  292:  Kauki,  R.  Br., 
293;  KauH,  WaU.,  291; 
Boxbargbiana,  298. 

Miuiessya. 
hypoleuca,  405;  velviina, 

MoTUithMoa. 
MutoatenM,  287. 

Moreea.  400. 

Morinda,  277. 
angustifolia^  278;  bracte- 
ata,  278;  citrifolia,  278; 
ezserta,  277;  multiflora, 
278  ;  tcandent,  278 ;  tinc- 
toria,  278 ;  umbellata,  278. 

Moringa,  129. 
aptera,  190;  concanenBiB, 
180 ;  pterWosperma,  129. 

MoringeiEB,  1^. 

Moms,  407. 
alba,  407;  atropurpurea, 
407;  glahnUa,  409;  indica, 
408;  IsBTigatap  409;  nigra, 
407  ;  pabularta,  409 ;  par- 
vtfolia,  408;  serrata,  409; 
UUarica,  407. 

Marraya,  48. 
exotica,  48;  Koeoigii,  48, 
572 ;  panieulaia,  48. 

Myrica,  495. 
argata,496:  oerifera,  496 ; 
cordif  olia,  496 ;  Gale,  496 ; 
integrifolia,  496 ;  Jubai, 
496;  Nagi,  496;  rubra, 
496  ;  sapida,  495. 

Myricace»,  495. 
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Myrioaria,  28. 

Iradeaia,  28 ;  eloganfl,  24 ; 

germanioa,  iS. 
Myraine,  285.  ' 

aouminata,  286 :  ofrioana^ 

286;  bifaria,  286 ;  capital. 

lata,  28(8 ;  8e]xuaBTnita,285. 
MyrriaesB,  282, 
Myrtaoeffi,  280. 
Myrtus. 

oommunis,  282. 

Naaeia. 
PtUranjimi,  451. 

Nauolea,  262. 
Cadamba,  261 ;  eord\folia, 
263 ;  diverdfolia,  268 ;  par- 
vifolia,     262 :    purpurea^ 
262 ;  MM^iTo^M,  264. 

Keotandra. 
Bodi»i,878. 

Ifeerwi, 
diekoUma,  82. 

Nerium,  828. 
odorum,    828 ;    Oleander, 
329 ;  retiaUatum,  880 ;  tme- 
tontm,2SA;  Unnento8um,2l2S, 

Nima, 
quoMioidei,  59. 

Kipa. 
mitioans,  560. 

Nyotanthee,  814. 
Arbor-triatis,  814. 

OohDa,  60. 

callina^  60;   humUis,  60; 

ludda,   60;   nana,   572; 

pumila,  60,  572  ;  aquarro- 

sa,  60. 
Ochnaoe»,  60. 
Oootea, 

lanoeolala,  877. 
Odina,  128. 

Wodier,  123. 
Olaoinere,  74. 
Olox,  74. 

naiia,  75 ;  scaadexui,  75. 
Oldfieldia. 

afrioana,  487. 
Olea,  307. 

tieuminata,   309  ;  compac- 

ta,  810;   ouspidata,   676, 

807  ;  europea,  807  ;  ferrur 

ginea,  576,  807  ;  fragrana, 

809  ;    glandulif era,    309 ; 

panicvlata,  309 ;  robyMa, 

310 ;  noxkurghiana,  809. 
Oleinese,  301. 
Opuntia,  245. 

amyolsea,    247 ;    Dillenii, 

245;   Ficua-Indioa^  246; 

nana,    247;    Tuna,   247; 

wXgaru,  246,  247. 
Oreodoza. 

frigida,  551. 
Orthanthera,  834. 

viminea,  335. 


OimanOvuz, 

JragroMSfWB. 
Otmoihamntu, 

fragrant,  282. 
Oatrya. 

can>inif6lia,498;  vulgaris, 

49S. 
Oayria,  999. 

arborea,  399 ;   fupalensit, 

899;  WigkUana,d99. 
(koaana, 

maci'ophylla,  138. 
Oogeinia,  146. 

(Ulbergioides,  146. 
OxalidesB,  45. 
Ozytenaotbera. 

Thwaiteeii,  569. 

Paliurug, 

aadeaius,  574. 
PalnuB,  541. 
Panax. 

decompotUa,  248 ;  /ragram, 

249. 
PapayaeecB,  244. 
Papilionaoeeo,  130. 
Paratropia, 

venuloM,  249. 
Parechitee. 

Thunbergii,  327. 
Pareira. 

Brava,  571. 
Parkinaonia,  158. 

aculeata,  158. 
Pairotia,  216. 

Jacquemontiana,  216, 576; 

persic^  217. 
Paaania,  477, 478 ;  denaiflora, 

478. 
PaaaiflareuB,  244. 
Pauletia,  159. 
Paullmia. 

aorbilis,  277. 
Payetta,  275. 

indioa,  275 ;  tomentosa,  275. 
Pavia, 

indica,  103. 
Pentapanax,  248. 

Leaobenaultii,  248;  para- 

aitioum,  248. 
Pewtaptera, 

Arjuna,     224 ;    coriacea, 

225 ;  erenulaia,  225 ;  o2a> 

Ira,  2SA ;  panicuUUa,  ^& ; 

tomentota,  225. 
Perffularia,  834. 

odoratiasima,  334 ;  paUida» 

834.  576. 
Periploca,  330. 

apbylla,  330;  calophylla, 

Peraea. 

gratisaiina,  378. 
Pertioa, 

vul^rts,  191. 
Petatcma, 

aUernifolia,  221. 


Phatena. 

Papbxa,  576. 
Pbanera,  15& 
Phaseolen,  181. 
Phetipna. 

Caaotropidia,  832L 
Philaddjiea,  210. 
Philadelphua,  212. 

coronarioB,  212;  tcmaUo' 

«ta,212. 
PhUlyrw. 

rolnufa,  3ia 
Phoebe,  376. 

lanoeolata,    377 ;  jnOidi;, 

877 ;  panioulata,  3/7;  tH- 

lota,  m ;  Wi^tii,  877. 
PhoanicineaB.  54Sl 
Pboenix.  55l 

acaulia,  555;  daotylifara, 

552;  fiuinifera,  566;  hn- 

ami]i&555;  Tar.  mebuiooar- 
555;  OoaeleyaDa,  565; 
udoea,  556 ;  jpeduseii- 
I,    555;   pnsilla,  555; 
ayWeataria,  5SS,  554. 

Photinia. 
dabia,  208 ;  japonica,  575. 

PhyUantiiasB,  436^ 

PhyUanthus,  452. 
bioolor,  453 ;  cordyclwt, 
456;  Emblica.  454;  ^<>f- 
meitteri,  456 ;  ianoeolarim, 
453 ;  leueopyrut,  456 ;  mtd- 
tijlarut,  453;  nepaleiwia, 
452;  patent,  455;  rstiea- 
latua,  453;  rdutut,  455; 
tepiaria^  465;  turbmabu, 
455;  mrotut,  455;  mtii- 
idoBO,  455. 

Phyllochlamya. 
apincaa,  411. 

Phytelephas. 
maorocarpa,  560. 

Phytolaeoa. 
aoinoaa,    871 ;    deoandra, 
871 ;  dicnoa,  871. 

PbytolaocaoeiB,  371. 

P»»sa,525. 
excdta,  526 ;  Iforinda,  525 ; 
peetinala,  529;    Pmtbvt, 
528;  WObiana,  52S. 

Picraama,  59. 
^uassioidea,  59. 

Pterit, 

formota,   280:    owlifolM, 
280. 

Pfleoatigma,  168. 

Pinaster,  512,  513. 

Pinen,  503. 

Pinua,  505. 
^5w9,I>iiRoi,629;JKBi, 
Linn.,  526 ;  anatnlis,  509 ; 
auttnaea,  514;  Brmem- 
ana,  527 ;  Brutia,  516 ; 
Cedrut,  524 ;  Geobn, 
512;  deeidua,  527;  l>»- 
dara,  516;  dumota,  687; 
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oxcoba,  510;  Gerardiana, 
508 ;  Griffithii,  531 ;  hale- 
pewBB,  506,  515;  Hayn- 
ensiB,  513;  Kasra^  506, 
508;  Kkutrow,  525;  La- 
rido,  514 ;  Larix,  531 ; 
long^olia,  506 ;  mariiima, 
Lamaroky  514 ;  maritima^ 
Lamb,  515,  516 ;  MasaotM- 
ann.  Lamb.,  512;  Mastoni' 
OMO,  Sieb.  and  Zuoc.,  512 ; 
Merkusii,  512;  montaoa, 
518;  Mughus,  518;  oUi- 
qua,  518 ;  jpendula,  510  ; 
persioay  50o ;  Peuee,  510 ; 
Ficea,  629 :  Pinaater,  514 ; 
PindroWf  528 ;  Pinea,  516  ; 
ponderosa,  895;  Fumilio, 
518 ;  pyrenaioa,  516 ;  rigi- 
da.  510;  Royleana,  506, 
518;  8inenn8,512;  Smith- 
iana.  525;  tpeetatnlis,  528 ; 
BtroDua,  512;  sylvestrii, 
506>  518;  TsmU,  510; 
Thunbergii,512;  uncinaieL, 
518;  Webbiana,6W, 

Piper. 
Betel  Ml. 

Piptadenia,  168. 
oudhensis,  168,  578. 

Piptantbus,  182. 
nepalensiB,  182. 

Piratinera. 
^ianensia,  428. 

Pireunia. 
dioica,  871;  Laibmia,  871. 

Pifltacia,  122. 
ailantioa,  123;  oabulica, 
123 ;  integerrima,  122, 574; 
Kbii^uk,  123;  LentiBcus, 
128;  TerebintbuB,  123; 
vera,  123. 

Pitbecolobium,  173. 
bigeminum,    173 ;    dulce, 
173 ;  lobafcum,  575. 

PittosporecD,  19. 

Pittosporom,  19. 
eriocarpum,  19;  floribun- 
dum,  19. 

Platanesa,  434. 

Platanus,  434. 
oooidentallB,  435 ;   orien- 
talis,  434. 

Platyourya. 
strobilacea,  497. 

Platylobeie,  436. 

Plecospermum,  401. 
Bpinosnm,  401. 

Pleotronia. 
didyma,  276. 

Plumoria,  323. 
aeuminata,  828 ;  aeatif olia, 
823 ;  lorantbifolU,  823. 

Podalyrien,  131. 

Podooarpus,  508. 
bracteata,  541 ;  neriiloUa, 
541. 


PoindaniL  157. 

elata,  157 ;  regla,  157 ;  pul- 

eherrima,  157. 
PainteUia. 

ptUcherrma,  489. 
Paivrea, 

Roxburghii,  221. 
Polyaltbia,  4. 

oeraeoideB^  5,  571;  longi- 

folia,  4 ;  suberoaa,  5. 
Polygonen,  371. 
Pol^goiram. 

tiootorium,  185. 
PoDgamia,  153. 

glabra^  153;  macrophyllaf 

PopuluB.  472. 
alba,  473 ;  balsamifera,  476 ; 
caneBoen^  474 ;  ciUata,475 ; 
diver sifolta,  474 ;  eupbrati- 
ca,  465,  474;  fastigiata, 
472 ;  laurtfolta.  476 ;  nigra, 
472 ;  pyramidaiiB,  472 ;  nta- 
veolent,  476 ;  tremula»  474. 

Porana,  341. 
panioulata,  842. 

Potoqueria, 
duTnetomm,  273 ;   rigida, 
278 ;  uliffinota,  278. 

Pouzolzia,  404. 
borbonieaf  405 ;  cwUit,  405 ; 
yiminea,  405. 

Premna,865. 
barbata,  867  ;  cordifolia, 
867 ;  glaberrima,  367 ;  ber- 
baoea,  868;  integ^folia, 
866  ;  inierrupta,  367  ; 
latifolia,  866;  micrantba, 
367 ;  uiucronata,  366 ;  race- 
mosa,  367 ;  soandens,  867; 
terrtuifolia,  866;  tpmoaaf 
366 ;  tomentoBa,  367. 

Prinaepia,  195. 
ntilia,  196,  575. 

ProBo^ia,  169. 
Bpicigera,  169;  Stepbani- 
ana,  171. 

Protium, 
Qiltadente,  65. 

PruniiB,  190. 
Amygdalua,  190;  armeni- 
aca,  191 ;  avium,  193, 578 ; 
caprioida,    195  ;    Certuut, 

193  ;    Ceraaua  -  Oriffithii, 

194  ;  eeratifera,  192 ;  oom- 
munia,  192  ;  var.  daty- 
carpa,  192  :  divarioata, 
192 ;  domesltea,  192 ;  Grif- 


Padua,  194 ;  persioa,  191, 
575 ;  proBtraU,  193 ;  Paea- 
dooeraauBy  194 ;  Puddum, 
194 ;  tpinota,  192 ;  tylva- 
tiea,  194  ;  tomentoea,  194. 
PaenoB. 


oaprifid,  419. 
Paidium,  282. 

goava,    232 ;    'pcmifenim, 

232 ;  pyrifervm,  282. 
Pterooarpaa,  152. 

erinaoeiiB,    153 ;    indicns, 

158 ;  MarBupinm,  162 ;  Ban- 

talinua,  158. 
Pterocanra. 

fraxinifolia,  497. 
Pterospermum,  85. 

aoenfolium,  35 ;  lanoeBefo- 

limn,  86 ;  aemiaeigittatum, 

86. 
Pueraria,  141. 

tuberoBa.  141. 
Punioa,240. 

Granatum,  241. 
PatranjiTa,  451. 

amUyooarwi,  451  ;    Box- 

boigbii,  451. 
PyruB,  203. 

Aria,  206 ;  auouparia,  207 ; 

baooata,  205  ;  commnnia, 

203;  ^donia,  205;  foli- 

osa,  207 ;  germanioa,  206 ; 

Jaoquemontiana,  205 ;  ht- 

maonentis,  206, 578 :  kuma- 

oni,  204 ;  lanata,  206 ;  Ma- 

lua,  205  ;  Paahia,  204, 575 ; 

SorbuB,  207;  aynaoa,  204  ; 

^4rsina,  206 ;  varioloaa,  204, 

575 ;  veitiia,  206. 

QaercnB,  477. 
acuminata,  489;  .^Sgilops, 
485;  annnlata,  479,  487; 
armala,  490 ;  auttria&i, 
485 ;  Ballota,  480 ;  Baloot, 
480,  578 :  calliprinoB,  487 ; 
Cerria,  485;  oocoifera,  487; 
dealbata,  489 ;  dilatata, 
482 ;  fenestrata,  489 ;  ferox, 
490  ;  fioriiumda,  482 ;  Ilex, 
480,  578 ;  incana.  482 ;  in- 
f ectoria,  485 ;  lamelloBa, 
479, 488 ;  lanata,  481 ;  Ian- 
cessfolia,  489;  lanuginosa, 
481;  lappaoea,  489;  luai- 
tanioa,  484 ;  Mirbeckii, 
484 ;  occidentalis.  486 ; 
pauoilamellosa,  488;  ped- 
unoulata,  483 ;  persica, 
485 ;  f)olyaiUha,4m ;  pteu- 
doeoceiferat  487 ;  paeudo- 
auber,  485 ;  pubeaceua, 
483;  Robur.  484;  seme- 
oarpifolia,  479 ;  aemiser- 
rata,  488;  aenrata,  Roxb., 
487  \  serrata,  Tbonb. ,  486 ; 
BBBBiUflora,  483 ;  apicata, 
479,  489:  aquamaUi,  489; 
Suber,  485;  Tosa.  484; 
VaUcneOf  485 ;  velutina, 
488. 

Quiaqualia. 
indioa,  220 ;  viUoaa,  220. 
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Radermaohera. 
anujenaj     349;     srigantea, 
348;   strioU,  8^;    zylo- 
carpa,848. 

RandU,  272. 
dnmetorum,    278;    looffi- 
spina,  274  ;   rigida,  27o ; 
strida,  274;  tetrasperma, 
272 ;  uliriDosa,  278. 

Reptonia,  287. 
buxlfolia,  287. 

Rhabdia.  841. 
flavialifl,  577 ;  glabra,  677 ; 
sericea,  577 ;  yiminoa,  841, 
577. 

RhamDen,  84. 

RhamnuB^  91. 
cathartious,  93;  hirmtus, 
92;  oleoides.  93;  peraioua, 
93;  procumoens,  vS ;  pur- 
pureu8,91 ;  spathulnfoiiui, 
93 ;  triqaetnia,  92 ;  yirga- 
tus,  92. 

Rhaz^a,  822. 
stnota,  822. 

Rhizopbora,  217. 
Candelaria,2l7 ;  caryophyl- 
loideSf  219 ;  conjugata,  218 ; 
gyrtmorhiza,  219;  Mangle, 
2l7;  mucronata,217;  jxir- 
vifi&ra,  219. 

RhisophoresBy  217. 

Rhododendron,  280. 
Anthopogon,  282,  576 ;  ar- 
boreum,  Sm.,  281 ;  arho' 
ream,  Wight,  281 ;  cam- 
panulatum,  281  ;  lepido- 
tarn,  282 ;  nilagincom, 
281 ;  WaUiohii,  282. 

Rhos,  117. 
acuminata.  121 , 1 22 ;  Bud:u 
amda,  119 ;  coriaria,  120 ; 
Cotinus,  118,  574  ^  intetm' 
rima,  122  ;  javamca,  119 ; 
juglandifcluif  120 ;  Kakra^ 
gingee,  122,  578 ;  mysoren- 
sia,  119;  parviflora,  119; 
punjabensis.  120;  semial- 
ata,  119.  574 ;  suocedanea, 
121 ;  BjiY&BtnB.  120 ;  veltt- 
tina,  118;  vemicifera,  120; 
vemix,  120. 

Rhyncho$permum. 
jasminoidet,  327. 

Ribee,  213. 
ckTumiTKX^um,  214 ;  aXpestre, 
218 ;  glaciale,  214 ;  gland- 
tUotwnif  214;  Orossularia, 
218 ;  HiTnalenae,  Decaisne, 
215  ;  Himalente,  Royle, 
213;  leptostaehyum,  214; 
orientale,  214 ;  nigrum, 
215;  rubrum,  215;  villo- 
«?«m,  214;  Uva-orispa,  214. 

Ricinua. 
oommunis,  445. 

Jiivea. 


hypoerateriformu,  342 ;  oT' 
noto,  843. 

Rimna. 
Latbenia,  871. 

Robinia, 
eandicUi,  138;  maeropkyUOf 
138. 

RoTuUUtta. 
einereoj  289;  esueria,  268 ; 
Hnctona,  269. 

Rosa,  199. 
alba,  200;  Banksisa,  200; 
bracteata,  199;  Brunonii, 
201 ;    CaUndarum,     200  ; 
canina,     200 :    oentifolia, 
200;   ehinenm,   200;    da- 
masoena,      200 ;      e^Um- 
Uria,    201  ;     Fortumana, 
201 ;  franans,  200 ;   gal- 
lioa,     200 ;    glandulifera^ 
200;  ffoffmeitten,2lOS:  in 
dica.  200;   inermit,  200, 
involuorata,  199;  Lachen- 
aulHana,  201 ;  lutea,  201 
Lyellii,  199 ;  macrophjUa, 
203;  miorocarpa,  201 ;  mi 
crophylla,  200;  moechata. 
201 ;  multiflora,  201 ;  Noi 

•  settiana,  200;  pimpinelli 
folia,  202 :  pttbucent,  201 , 
Rapini,  200 ;  semperflorens, 
200 ;    sempenrirens,    201 
sericea,  202 ;  sinica,  Aiton 
201;   iinica,  Linn.,    200 
spinosissima.    202  ■      sul- 
pnurea,    199 ;    Weobiana, 
202,  575. 

RosaoesB,  189. 

RottUra. 
dicoeea,    444  ;    mappoidet, 
444;  utracoooaf  444;  tine- 
ioria,  444. 

RubiaoesB.  260. 

RubuB,  196. 
affinis,  575 ;  aCbetcmt,  198 ; 
biflorus,  198;  cordifoliut, 
575 ;  discolor,  197 :  eUiTVli- 
au,  197 ;  flavus,  197,  575 ; 
fnitiooeus,  197;  Oowreephid, 
197 ;  Hamiltonianutf  197 ; 
hirtut.  197  ;  hypai^ms, 
575;  lasiooarpus,  198;  ma- 
cilentus,  199:  myiorennst 
198 ;  niveus,  199  ;  panicu- 
latus,  196;  pungent,  198; 
ra^cemonu,  198 ;  retioulatus, 
197 ;  rofCBjlorut,  198  ;  ro- 
ssdfolius,  198 ;  nigosus, 
197;  tUiaceut,  196,  575; 
WaiUchianui,  197. 

Rutaoese,  46. 


Sabia,  116. 

eampanulata,  116, 574;  pa- 

niculata,  117,  574. 
SabiacesD,  115. 
Saooharum. 


Sara,  548. 

Saooopetalum,  7. 
longiflorum,  7 ;  tomento- 
sum,  7. 

Sagaretia,  94. 
firandrethiana,  96;  oppo- 
sitifolia,  95;  thee8ans,95, 
574. 

Samurus, 
KumMi,  550. 

Sagos,  1560. 

Sadieariete,  237. 

SalioineflB,  461. 

Salix,  461. 
acmophylla,  468 ;  acuti- 
folia,  469 ;  aegyptiaoa,  464; 
alba,  466 ;  amygdalmOf 
464;  angustifolia,471;  ba- 
bylonica,  465  ;  Capraa, 
467  ;  daphnoides,  465, 469; 
dealbata,  464 ;  denlieulata, 
466;  elegans,  466;flabQl- 
laris,  471;  fragilis,  466; 
glaaoophyUa,  467 ;  hast- 
ata,  467;  HeUx,  471; 
tehnodaehya,  462;  incana, 
470 ;  insignia,  470 ;  japon- 
ica,  465 ;  Kumatmensit, 
466;  Ledebonriana,  471; 
Linolevana,  471 ;  Myrnni- 
tis,  471;  nigricans,  467; 
octandm,  Del.,  464 ;  oc- 
tandra,  Sieb.,  464;  oxy- 
carpa,  471 ;  pendula,  465 ; 
pentandra,  464  ;  phyliei- 
folia,  467 ;  pomeraniea,  469; 
prutnota,  469  ;  porpores, 
465,  471;  pycnostaohys, 
470 ;  pyrinay  463  ;  retusa, 
471 ;  rubra,  471 ;  RnveU- 
iana,  466  ;  Safsaf,  464 ; 
Smithiana,  470 ;  tetrasper' 
ma,  462;  triandra,  4i84; 
Timinalis,  470;  WaUich- 
iana,  468. 

Salmalia. 
MaUxbariea,  81,  578. 

SalvadonL  314. 
indiea,  Koyle,  816 ;  invito, 
Wigbt,  315  ;  oleoidea,  816; 
persica,  lAnn.,  815;  ptr- 
tica,  T.  AndevBon,  816; 
Sioekiii,  815. 

Salyadoraoee,  314. 

SambueuB,  260. 
adnata,  576  ;  Ehulus,  260l 

Samydaoesd,  242. 

SantalaoesB,  898. 

Santalum,  398. 
album,  898;  m^rUfoU»fm, 
898. 

SapindaoesB,  103. 

Sapindus,  106L 
acummaiutt    107;    deter- 
gens,   107 :   emaigissto^ 
107;laurifoliua,106;nt6*?»- 
nosui,  108 ;  Sap<»uuna,  108. 
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Sapitmi, 

oaceaium,   441 ;    indieum, 

441 ;    poptilifolvum,    441  ; 

sebiferum,  444. 
Sapota. 

Achrm;  288. 
Sapotaceed,  288. 
Saraca,  166. 

indioa,  166. 
Saroochiamys. 

pnloherrimi^  405. 
Saroocooca,  4o6. 

pnmifcrmU,  448;  saligna, 

448 ;  trineima,  448. 
Sassafras. 

offioinale,  876. 
Saurauja,  25. 

nepaiensis.  25. 
Saxifrageae^  210. 
Schizandra. 

mndiflora,  571. 
Schleiohera,  104. 

trijaga,  105. 
Schrebera,  305. 

pubescene,    905 ;    swiete- 

nioides,  576,  305. 
Seopolia, 

aculeoUa,  46. 
Seourinega,  455. 

Leuoopyros.  456 :  oboyata, 

455. 
Sefwa, 

auricukUOf  165 ;  officinalii, 

166 ;  obtuM,  165. 
SemeoarpuB,  124. 

ADaoardium,  124. 
Sequoia. 

gigantea,    504 ;     semper- 

▼irens,  504. 
SesbaDia,  137. 

iegyptiaoa,   137;    grandi- 

flora,  137. 
Shorea,  26. 

laocifera,  26 ;  robusta,  26. 
SimarubesB,  58. 
Sij}h(manthtu, 

tndiea,  864. 
Siphonia. 

orazUiensit,  445. 
Sirium, 

fMfrtjfolium,  898. 
Skimmia,  50. 

Laareola,  50,  572. 
Sodada. 

decidua,  14. 
SolanesB,  845. 
Sonseratia,  242. 

aoida,242. 
Sophora,  182. 

alopecuroides,  133;    Qrif- 

fithii,  133;   mollis,    132; 

Moorcroftiana,  133. 
SophoreoB,  131. 
Sorbus, 

Aria,  206, 
Soymida,  71. 

febrifuga,  71,  573. 


Spathodea,  348. 

amiBDa,  349 ;  crispa,  350 ; 

falcata,  350;  Bozburgbii, 

350 ;  xylocarpa,  349. 
Spatholobus,  143. 

BoxburghU,  14a 
Spermadiofcyon. 

azureuTH,  278;  suaveolens, 

278. 
Splitfferhera. 

macroslachya,  403. 
Spondias.  128. 

Mangiieni,  128. 
Spondieea,  117. 
Sponia,  429. 

orieutalis,    430  ;     polito- 

ria,    430;    velutina,   430; 

Wightii,  480. 
Stauntonia. 

anauaifoLia,  571 ;  IcUifolia, 

Staphylea,  114. 

Bumalda,   115;    oolchica, 

115;    Emodi,    114,    574; 

pinaata,  115 ;  trifolia,  115. 
Stephegyne.  262. 

diversifolia,    263 :    panri- 

folia,  262. 
Stephania. 

rotunda,  571. 
Stercolia,  32. 

oolorata,    84 :   urens,  33; 

yillo8a,82;   WaUiehu,U, 
Sterouliaoeed,  32. 
Stereospermum,  351. 

chelonoides,  852;  suaveo- 

lens,  351. 
StUago, 

diandra,  HJ. 
StiUingia, 

himalaiifenris,  441 ;  sebtfrni, 

441. 
StatmTSQsia,  210. 

glauceBcens,  210. 
Streblus,  410. 

asper,  410. 


Strycbnos,  317. 
ifux-Tomica,    317 ;    pota- 
torum, 317 ;  Tioute,  818. 


Styloducus, 
trifoliattu,  446. 

StyracesB,  298. 

Swiotenia,  70. 
Chloroxvhn,  74, 578  ;fd>ru 
Juga,  71 ;  Mahagoni,  70. 

Sycomorus, 
antiquorum,  419. 

Symplocos,  299. 
cratiegoidee,  299;  Hamil- 
toniana,  301 ;  oenroaa,  301, 


576 ;  pamculata»  299 ;  po- 
lystachya,  300 ;  raoemosa, 
300 ;  ramosissimay  299, 
576;  spioaU,  300. 
Syringa,  306. 
fimo<^  306 ;  persica, 306; 
yulgaru,  307. 


Sytifgium, 
Janibolanum,  233;  nervo' 
sum,  234;  salieifoliwn,  234. 

Tabenuemontana,  322. 

ooronaria,  822 ;  utilis,322. 
Tasda,  509. 
Tamarindus,  163. 

indica,  163. 
TamariscineaB,  20. 
Tamarix,  20. 

articulata,  22;  dioica,  21; 

ericoides.  572;  gallica,  20; 

indica,  20;  <yrie7Ualit,  22; 

PaUasii.   21;  salina,   572; 

Btricta,  572. 
Taxinesa,  508. 
Taxodiess,  503,  504. 
Taxotrophit. 

Roxburghii,  411. 
Taxus,  539. 

baccata,  539;  niicifem,53l9i 

WaUichiana,  539. 
Teooma,  352. 

undulata,  352. 
TeeomeUa. 

undvlcUa,  352. 
TeotoDa.  354. 

grandis,  354. 
Tephrosia. 

Candida,  138. 
TerebinthacecB,  117. 
Terminalia,  222. 

Arjuna,  224;  bellerica,222; 

Berryi,  224;  Chebula,  223 ; 

dtrina,  223 ;  eoriaeea,  225  ; 

crenulata,  225^la^yra,  224 ; 

paniculata,    2&;    tomen- 

tosa,  22^  576 ;  tomentella, 

576. 
TemstroBmiaoea,  24. 
Tetrameles. 

Orakamiana,  245 ;    nudi- 

flora,  245. 
Tetranthera,  379. 

apeiala,  379;  bifaria,  883; 

Doshia,  381 ;  fmticosa,  379 ; 

iflabrata,  379;  lanuginoM, 

882;  laurlfolia,  879;  macro- 

phylla,  380 ;  monopetala, 

880  ;  oblanoa,  381  ;  Pana- 

monja,  378 ;  ptUcherrima, 

883;  Roxhwrahli,  379, 677; 

tomentosa,  380. 
Thamnooalamus,  563. 

Falconer!,    563 ;     spathi- 

florus,  568. 
Thea, 

Bokea,  25  ;  chineiitit,  25 ; 

viridit,  25.  < 
Thespesia. 

Lampas.  28,  572;   popul- 

noa,  448,  572. 
TTtuja. 

arUculata,  535 ;  mentalis, 
634.  ' 

Thymelaoen,  384. 
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Tilia. 

eoropaa.  86. 
TiUacee,  36. 
TiliAcora,  10. 

raoemon,  10. 
Tinospora,  8. 

oordifolia,  8,  571. 
Toddalia. 

aouleata,  46. 
TrachycarpuB,  647. 
Trewia,  443 ;  maerottackya, 

443 ;  nadiflora,  448. 
Trichawtu. 

ericoidet,  572. 
Triopterit. 

inaica,  45. 
Trophit. 

(upera,  410 ;  tpinota,  Koxb. , 

411 ;  spina$a.  Wall,  425  ; 

spinoia,  Willd.  401. 
Ttuga,  525. 

UlmaooiB,  400. 

Ulmus,  431. 
oampestria,  438 ;  ^V9a, 
Hb.  Wall..  432;  effuaa, 
Willd.^  432;  eroia,  482; 
integnfolia,  481 ;  moDtana, 
433 ;  panrif olia,  434 ;  pedun- 
ctUata,  432  ;  numiia,  438  ; 
suberosa,  488 ;  virffola, 
Bozb.,  434  i  viivata, 
WaU.,  434;  WaUiohuma, 
432. 

Urceola. 
elastioa,  320. 

Urostigma,  411.  412. 
bengcUetue,  418;  wrdifoli- 
um^  416;  dafvearpum,  414; 
elcutieum,  41  ct;  ir^ectorvwn, 
414;  iaret,  418;  mytoreTue, 
414;  obversunif  414;  odora- 
turn,  418  ;  owoideum,  417  ; 
pei'KOifolium,  414 ;  pitifer' 
um,  417  ;  Pteudo  •  Benja- 
mineum,  415 ;  Pteudo- 
Tiela,  415;  rdigiotum,  415; 
Tjaiela,  414  ;  Tjiela,  415  ; 
tomtniotum,  414 ;  Wighii- 
anvm,  414. 

Uiiioa. 
bieohr,  405;  erennlaia,  404; 
dioioa^  404;  yru<«Men«,  406; 
hettrophylla,  Roxb.,  404 ; 
keterophyUa,  Willd.,  404; 
nuurophyUa,  408 ;  nivea, 
402;  ;)«m2u/t/eoro,  403; 
pulcherrima,  406 ;  Puya, 
406;  rngulotaf  403;  teaJbrtl' 
la,  403;  (e«acu«tma,  402. 

UrticaoesB,  400. 

UrtioesD,  400. 


MTOjoufei,  5 ;  Umgifolia,  5; 
MfteroM,  5 ;  tomenloia,  7 ; 
vUloio,  6. 

Vaooiniea,  279. 

Vaooinium,  279. 
Mvrtfflua,  279. 

VaekelUa. 
FameMna,  180. 

Vahea. 
giimmif era,  ^S20, 

VaUaris,  827. 
dichotoma,  827.   * 

Vateria. 
indlca,  26. 

VeDtilago,  96. 
bombaiensia.  96;   oalyoa- 
lata,  96,  574  ;  maderasp^ 
tana,  Qnrt,,  96 ;  madm^ 
tpatana,  Roxb.,  96. 

Verbenacen.  853. 

Vibomum,  257. 
aeuTninatum,  260 ;  eapUd- 
latum,  259 ;  coriaoeum,  269 ; 
ootinifolium,  258,  576 ;  ey- 
Imdricum,  259';  erabeaoens, 
258;  fcBtens,  259,  576; 
graHdifiorum,269i  inyolu- 
oratam,  258 ;  Lantana,  258 ; 
MuUaha,  258,  576;  nervo- 
sum, 259;  OpuluB,  267; 
volyearpum,  268;  punota- 
tnm,  260;  stelltilatam,  268, 
576;  TinuB,  267;  Wighiia- 
num,  258. 

VioiesB,  131. 

Villebnmea. 
fruteBoena,  406. 

Viscum,  892. 
album,  892;  artioulatum, 
393;  attenuatum,894;  hen- 
gaUnte,  398;  oompressum, 
394;  diehotomum,w4i  fal- 
calwn,  398 ;  moniliibrwte, 
398 ;  monoicum,  893  ;  ori- 
entale,  393;  Oiryv0efr>,894; 
ttellatwn,  892;  vertu:%lla' 
turn,  893. 

Vinania. 
robutta.  810. 

Yitex,  869. 
Agnus-oastuB,  870 ;  altiB- 
sima,  370  ;  .;  bieolor,  869 ; 
ineisat  869 ;  Leuooxylon, 
870  ;  Negundo,  869,  577  ; 
trifolia,  370. 

Vitis,  97. 
adnata,  100,  674;  oapreo- 
lata,  101 ;   oamoaa,  101 ; 
bimalayana,  100,  574 ;  in- 
dioa,  100,  574;  Labruaca, 


574;  lanata,  99,  574 ;  Ian- 
oeolaria,  101,  574;  lati- 
folia,  99,  674;  parrifolia, 
99,  574;  quadrangalarii, 
100;  nigoaa,  99;  tomen- 
tosa,  101;  Tinifbra,  98, 
574 ;  Tulpina,  574. 
Voliameria. 
farinota,  864;  it^crtmuBla, 
863;  terraia,9KiL 

Wallichia^  549. 

caiyotoidoB,  660 ;    dena- 

flora,  649. 
Wellii^onia, 

giganlea,  604. 
WolwitBohia,  500. 
Wendbiadia,  268. 

exMrta,    268 ;    poberola, 

676 ;  tinotoria.  269, 576. 
WikBtroBmia,  386. 

canacm*,  886;  «a/»c(/b/w, 

886 ;  viigata,  386. 
Willughbeia. 

eduUB,  820;  Martabaniea. 

820,  678. 
Woodfordia,  237. 

floribunda,  238. 
Wrightia,823. 

oooomea,  825;  moMUMMt 

828;  BMU,  824;  tinctoriB, 

824;  tomentosa,  823;  Wal- 

Uohii,824. 

Ximenia, 

agypUoiCa,  69. 
Xylia,  171. 

dolahriformlB.  171* 
Xvloama.  17, 19. 

longifoiium,  19. 
Xylotteum. 

tpinotum,  266;   purpun' 

teens,  266. 

Zantboxylen,  46,  68. 

Zanthoxylum,  46. 
alatum,  47,  572;   Cl»t»- 
HeroullB,  47;  kottik,  47; 
oxyphyllum,  47. 

ZizypnuB.  84. 
Caracutta,  90 ;  ellipiia,W\ 
fiexuota,  B5;Jlanbunda,9li 
Jujuba,  86,  676;  hyw- 
drioa,87,578;  laHfiiia,^', 
LotuB,  89;  fHieropkylla,^'^ 
Napeoa,  86 ;  nummvlariar 
88  ;  nitida,  86  ;  (Enopfia, 
86;  opporiajblfa,  95;  oxT- 
phylla,  85;  ragoea,  89; 
Spina-ChrisU,  87 ;  rulgani, 
86;  xylopyra,  90. 
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Botany  of  the  Himalaya  Mountains. 

And  other  Branches  of  Natural  History  of  the  Himalaya  Moun- 
tains, and  of  the  Flora  of  Cashmere.      By  J.  Fobbbs  Rotlk, 
M.D.,  V.P.R.S.     2  vols,  folio.     London,  1839.     £7  Ts. 
♦#♦     This  Book  is  now  very  scarce, 

Bowring's  Flowery  Scroll 

A  Chinese  Novel.  Translated  and  Illustrated  with  Notes  by 
Sir  J.  BowBiNO,  late  H.B.M.  Plenipo.  China.  Post8vo.  10s.  6d. 

Briggs*  (Oen.  J.)  India  and  Europe  Compared. 

Post  8vo.     7s.     (See  page  12). 


J  ft,  Waterloo  Place,  Pall  Mall. 


Catholic  Dootrine  of  the  Atonement 

An  Historical  Inquiry  into  its  Development  in  the  Church, 
with  an  Introduction  on  the  Principle  of  Theological  Develop- 
ment. By  H.  NuTCOMBE  Oxenham,  M.A.  Sec.  Edit.  8vo.  lOs.Od. 

"  It  18  one  of  the  ablest  and  probably  one  of  the  most  charmingly 
written  treatises  on  the  subject  which  exists  in  our  language.*'-^  2¥me«. 

Celebrated  Haval  and  Military  Trials. 
By  Peter  Burke,  Seijeant-at-Law.     Author  of  "  Celebrated 
Trials  connected  with  the  Aristocracy.^    Post  Svo.     10s.  6d. 


(See  page  38). 


Central  Asia  (Sketches  of). 
By  A.  Vambery.     8vo.     1 68. 

Cochrane,  (John)  Hindu  Law. 
208.    (See  page  13). 

Cruise  of  E.M.S.  '<  Galatea/* 

Captain  H.R  H.  the  Duke  of  Edinburgh,  K.G.,  in  1807  -1868. 
By  the  Rev.  John  Mtlner,  B.A.,  Chaplain  ;  and  Oswald  W. 
Brierly.  Illustrated  by  a  Photograph  of  H.R.H.  the  Duke 
of  Edinburgh ;  and  by  Chromo-Lithographs  and  Graphotypes 
from  Sketches  taken  on  the  spot  by  O.  W.  Brierly.  8vo.  168. 

"  It  is  written  in  a  lively  and  spirited  style,  and,  putting  aside  tbe 
interest  it  gains  as  the  history  of  the  hearty  and  loyal  reception  which  the 
Prince  erery  where  received,  it  is  a  very  readable  Tolume  of  travel ....  It 
is  throughout  interestingly  written,  and  will  well  repay  perusal." — Standard. 

"  The  book  is  full  of  adyentures,  and  will  be  read  with  interest  by 

Cunningham's  (Alex.)  Ladakh. 

Royal  8vo.     £i  Is.     Without  Plates.     (See  page  15). 

Danvers  (Fred.  Chas.)  On  Coal. 

With  Reference  to  Screening,  Transport,  &c.     8vo.     10s.  6d. 

Doctrine  of  Development  in  the  Bible  and  in  the  Church. 

By  Rev.  E.  L.  Blenkinsopp,  M  A.,  Rector  of  Springthorp. 

2nd  edit.     1 2mo.     6s. 

"  This  is  a  thoroughly  well  written  and  carefully  digested  treatise. 
The  thoughtful  theologian  will  be  charmed  with  its  clear  and  convincing 
line  of  argument."—  Ckttrch  Seview. 

Dollinger*8  First  Age  of  Christianity. 

From  the  German.  By  Rev.  H.  Nutoombe  Oxenham.  8vo. 
\'^s.  6d.     (See  page  13.) 
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Doran  (Dr.  J.)  Annals  of  the  English  Stage. 

2  Vols.  8vo.  18s.  ^^0  Cheap  Edition^  post  Bvo.  68.  (Seep.S5^ 

Drain  of  Silver  to  the  East, 

And  the  Currency  of  India.  By  W.  Nassau  Lees.  Post  Bvo.  8a 

I^mry.— The  TJsefal  Plants  of  India, 

With  Notices  of  their  chief  value  in  Commerce,  Medicine, 
and  the  Arts.  By  Colonel  Ueber  Drury.  Second  Edition, 
with  Additions  and  Corrections.     Royal  Bvo.     168. 

Earth's  History, 

Or,  First  Lessons  in  Geology.  For  the  use  of  Schools  and 
Students.  By  D.  T.  Ansted.   Third  Thousamd.   Fcap.  Bvo.   28. 

East  India  Calcnlator, 

By  T.  Thornton.     Bvo.     London,  18-23.     Reduced  lo  lOs. 
Edgar's  (J.  0.)  Modem  History. 

Idmo.     6s.  6d. 

Edinburgh  (The  Dnke  of)  Cmise  of  the  <' Galatea.'* 

With  lUustmtions.     8vo.    168.     (See  page  5). 

Edwards'  (H.  S.)  Enssians  at  Home. 

With  Illustrations.     Post  8ve.     6s.     (See  page  24). 

Edwards'  (H.  S  )  History  of  the  Opera. 

a  Vols.,  8vo.     10s.  6d.     (See  page  10). 

Elementary  Mathematics.  ^ 

A  Course  of  Elementary  Mathematics  for  the  use  of  candidates 
for  admission  into  either  of  the  Military  Colleges;  of  appli- 
cants for  appointments  in  the  Home  or  Indian  Civil  Services  ; 
and  of  mathematical  students  generally.      By  Professor  J.  R. 
Young.     In  one  closely-printed  volume     Bvo.,  pp.  648.     12a. 
"  In  the  work  before  us  he  has  digested  »  oomplete  Elementaiy 
Course,  by  aid  of  bis  long  experience  as  a  teacher  and  writer ;  and  he  has 
produced  a  very  useful  book.     Mr.  Young  has  not  allowed  his  own  taste 
to  rule  tbe  distribution,  but  has  adjusted  his  parts  with  the  skill  of  « 
veteran." — Athenaum. 

English  Cardinals. 

The  Lives  of  the  English  Cardinals,  from  Nicholas  Break- 
speare  (Pope  Adrien  IV.)  to  Thomas  Wolsey,  Cardinal  Legate^ 
With  Historical  Notices  of  the  Papal  Court.  By  Folkestokb 
Williams.     In  2  vols.     14s. 

**  It  is  not  only  a  meritorious  addition  to  our  biographical  literature, 
but  a  useful  work  in  aid  of  the  later  history  of  the  Mother  Church  ot 
England.  It  is  a  Work  erincing  much  erudition,  and  the  Author  has 
spared  no  pains  in  the  researches  necessary  to  authenticate  and  illustrate 
lii*  materials." — Momitiff  Fast. 


18,  Watrrloo  Place,  Palt*  Mai.l. 


Engliflli  Homes  in  India. 

By  Mrs.  Keatingk.  Part  I. — The  Three  Loves.  Part  II. — 
The  Wrong  Turuing     Two  vols.,  Post  8vo      I63. 

These  volumes  were  written  by  a  lady  well  known  in  Indian 
Society-,  and  form  a  truthful  picture  of  Indian  life  as  it  now  is. 

"Two  most  charming  volumes,  containing  storiea  of  no  common 
attractiveness." — Homeward  Mail.  I 

"  The  stories  are  written  with  much  spirit  and  force,  and  abundance 
of  incident  sustains  the  interest  throughout.  — JExammer, 

Essayv  Military  and  Folitieal, 

Written  in  India  by  the  late  Sir  Henry  Montgomery  Law- 
rence, K.C.B.,  Chief  Commissioner  of  Oude  and  Provisional 
Governor- General  in  India.     8vo.     14s. 

Contents.  — Mil  itary  Defence  of  our  Indian  Empire  >  Written 
in  1844.— The  Kingdom  of  Oude.  Written  in  1845.— Mah- 
rattah  History  and  Empire  Written  in  1845.— Lord  Har- 
dinge's  Indian  Administration.  Written  in  1847. — The  Indian 
Army.  Written  in  1855-6— Army  Reform.    Written  in  1856. 

First  Age  of  Christiaiiity  and  the  CliiiToli. 

By  John  Ignatius  Dollinger,  D.D.,  Professor  of  Ecclesiastical 
History  in  the  University  of  Munich,  &c.,  Ac.  Translated 
from  the  German  by  Henry  Nutcombe  Oxenham,  M.A.,  late 
Scholar  of  Baliol  College,  Oxford.  Second  edition.  8vo. 
pp.  440.     12s.  6d. 

Contents. — Book  I. — Christandthe  Apostles. — Ministryand 
Teaching  of  Christ. — St.  Peter  and  St.  Paul,  St.  James,  St. 
Jude,  St.  John,  and  the  remaining  Apostles. 

Book  II. — Doctrineof  theApostles. —Scripture andTradition. 
The  Trinity,  Incarnation,  and  Redemption. — The  Church  and 
the  Sacraments. — The  last  things,  and  the  future,  of  the 
Church  and  the  World. 

Book  III. — Constitution,  Worship,  and  Life  of  the  Apostolic 
Church. —  Orders  and  Offices  of  Ministry  and  Spiritual 
Gifts. — Ordinances  of  Discipline  and  Worship,  and  Religious 
Ideas. — Ecclesiastical  Institutions  and  Customs. — Social  and 
Political  Relations. 

"We  are  yery  clad  to  see  the  Work  of  so  temperate  and  large- 
minded,  and  patient  a  nieologian  in  an  English  dress.  Mr.  Oxenham  has 
performed  his  part  as  translator  with  much  skill. — Guardian, 

Forbes  (Dr.  Dnnean)  Hittory  of  Chess. 

8vo      7s,  6d.     (See  page  10). 
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Franz  Sehnbert. 

A  Musical  Biography,  from  the  German  of  Dr.  Heinrich 
Kreisle  von  Hellborn.  By  Edwabd  Wtlberporce,  Esq., 
Author  of  **  Social  Life  in  Munich."     Post  8vo.     6s. 

Gazetteers  of  India. 

Thornton,  4  vols.,  8vo.     £2  166. 
„  Bvo.     Sis. 

(N.W.P.,  &c.)  2  vols.,  Bvo.     268. 
Pharaoh's  S.  India.     8vo.     With  4to.  Atlas.    £S  8s. 

Gazetteer  of  Southern  India. 

With  the  Tenasserim  Provinces  and  Singapore.  Compiled 
from  original  and  authentic  sources.  Accompanied  bj  an 
Atlas,  including  plans  of  all  the  principal  towns  and  canton- 
ments.    Royal  Bvo.  with  4to.  Atlas.     £3  Ss. 

Gazetteer  of  the  Fn^janb,  Affghanistan,  &o. 

Gazetteer  of  the  Countries  adjacent  to  India,  on  the  north- 
west, including  Scinde,  Affghanistan,  Beloochistan,  thePunjaub, 
and  the  neighbouring  States.  By  Edwabd  Tuobnton,  Esq. 
2  vols.  Bvo.     £1  5s. 

Oeography  of  India. 

Comprising  an  account  of  British  India,  and  the  various  states 
enclosed  and  adjoining.     Fcap.  pp.  250.     2s. 

Geological  Papers  on  Western  India. 

Including  Cutch,  Scinde,  and  the  south-east  coast  of  Arabia. 
To  which  is  added  a  Summary  of  the  Geology  of  India  gene- 
rally. Edited  for  the  Government  by  Henby  J.  Cabtkb, 
Assistant  Surgeon,  Bombay  Army.  Royal  Bvo.  with  folio 
Atlas  of  maps  and  plates;  half-bound.     £2  2s. 

German  Life  and  Manners 

As  seen  in  Saxony.  With  an  account  of  Town  Life — ^Village 
Life — Fashionable  Life — Married  Life — School  and  University 
Life,  &c.  Illustrated  with  Songs  and  Pictures  of  the  Student 
Customs  at  the  University  of  Jena.  By  Henby  Mayhew, 
2  vols.     Bvo.,  vfith  numerous  illustrations.     IBs. 

A  Popular  Edition  of  the  above.  With  illustrations.  Cr.  Bvo.  7a. 
**  Full  of  original  thought  and  observation,  and  may  be  studied  with  pro- 
fit by  both  Gperman  and  English — especially  by  the  German  "Athenaum, 

01yn*8  (A.  C.)  Civilization  in  the  5th  Centory. 

2  vols,  post  Bvo.     £1  Is.     (See  page  19). 

Grady's  (S.  0.)  Mohamedan  Law  of  Inheritance  &  Contract 

Bvo.     14s. 


IB,  Waterloo  Place,  Pall  Mall.  9 

Grady's  (S.  0.)  Institutes  of  MeniL 
8vo.     12s.     (See  page  Jii). 

Griffith's  Balph  (T.  H.)  Birth  of  the  War  God. 

8vo.     5s.    (See  page  4). 

Hall's  Trigonometry. 

The  Elements  of  Plane  and  Spherical  Trij^onometry.  With  an 
Appendix,  containing  the  solution  of  the  Problems  in  Nautical 
Astronomy.  For  the  use  of  Schools.  By  the  Rkv.  T.  G. 
Hall,  M.A.,  Professor  of  Mathematics  in  King's  College, 
London.     12mo.     2s. 

Hamilton's  Hedaya. 

A  new  edition,  with  the  obsolete  passages  omitted,  and  a  copious 
Index  added  by  S.  G.  Grady.     8vo.     £l  15s. 

Handbook  of  Reference  to  the  Maps  of  India. 

Giving  the  Lat.  and  Long,  of  places  of  note.  18mo.  Ss.  6d. 
*«*  liisioill  be  found  a  valuable  CompatUan  to  Messrs.  Allen  4"  CoJs 

Maps  of  India. 

Hareonrt's  (Capt  A.  F.  P.)  Himalayan  Districts. 

Kooloo,  Lahoul,  and  Spiti.     Post  8vo.     10s.  6d. 

Hedaya. 

Translated   from   the    Arabic  by    Walter   Hamilton. 
A  New  Edition,  with  Index  by  S.  G.  Grady      Bvo.     £1    158. 

Henry  VIII. 

An  Historical  Sketch  as  affecting  the  Reformation  in  England. 
By  Ghaeles  Hastings  Collette.     Post  Bvo.     68. 

Hindu  Law. 

By  Sir  Thomas  Strange.    2  vols.  Royal  8vo.,  1880.    ISs. 

Historical  Eesnlts 

Deducible  from  Recent  Discoveries  in  Affghanistan.  By  H. 
T.  Prinsep.     Bvo.     Lond.  1844.     15s. 

Histories  of  India. 

Thornton,  6  vols.,  Bvo.     £2  Bs.    (See  page  26). 

Thornton,  1  vol.,  Bvo.     128. 

Trotter,  2  vols.,  Bvo.     32s.     (See  page  27). 

Sewell  (Analytical).     Crown  Bvo.     88.     (See  page  3). 

Owen,  India  on  the  Eve  of  the  British  Conquest.     Bs. 

History  of  Civilization  in  the  Eifth  Century. 

Translated  by  permission  from  the  French  of  A.  Frederic 
Ozanam,  late  Professor  of  Foreign  Literature  to  the  Faculty 
of  Letters  at  Paris.  By  Ashby  C.  Glyn,  B.A.,  of  the  Inner 
Temple,  Barrister-at-Law.     2  vols.,  post  Bvo.     £]  Is. 
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History  of  Chass, 

From  the  time  of  the  £ariy  Invention  of  the  Game  in  India, 
till  the  period  of  its  establishment  in  Western  and  Central 
Europe.     By  Donoam  Fobbes,  LL.D.     8vo.     7b.  6d. 

History  of  duna, 

From  the  Earliest  Records  to  a.d.  420.  By  Thomas  Thornton, 
Esq.,  Member  of  the  Royal  Asiatic  Society.     8vo.,  cloth.     Ss. 

History  of  the  (^ra, 

From  Monteverde  to  Donizetti.  By  H,  Suthbblamd  Edwards 
Second  edition,    ii  vols.,  Post  8vo.     lOs.  6d. 

History  of  the  Pniqaub, 

And  of  the  Rise,  Progress,  and  Present  Condition  of  the 
Sikhs.     By  T.  Thornton.     2  Vols.    Post  Svo.     8s. 

Horses  of  the  Sahara,  and  the  Maimers  of  the  Desert 

^  By  E.  Dat^has,  General  of  the  Division  Commanding  at  Bor- 
deaux, Senator,  &c.,  &c.  With  Commentaries  by  the  Emir 
Abd-el-Kadir  (Authorized  Edition).     Svo.     tJs. 

*'  We  hare  rarely  read  a  work  giving  a  more  pictaresqiie  and,  at  the 
same  time,  practical  account  of  the  manners  and  customs  of  a  peop^  than 
this  book  on  the  Arabs  and  their  horses." — Edinburgh  Oourant, 

Hough  <Xieut:-Col.  W.)  Freoedents  in  Military  Law. 

8vo.  cloth.     25s. 

Ulustratod  Horse  Doctor. 

Being  au  Accurate  and  Detailed  Account,  accompanied  by 
more  than  400  Pictorial  Representations,  characteristic  of  the 
TariouB  Diseases  to  which  the  Equine  Bace  are  subjected; 
together  with  the  latest  Mode  of  Treatment,  and  all  the  re- 
quisite  Prescriptions  written  in  Plain  English.  By  Edward 
Mayhew,  M.R.C.V.S.  Author  of  "  The  Illustrated  Horse 
Mani^ement."    Svo.     18s.  6d. 

Contents. — The  Brain  and  Nervous  S3'stem. — The  Eyes. — 
The  Mouth.— The  Nostrils.— The  Throat.— The  Chest  and  its 
contents. — The  Stomach,  Liver,  &c.*— The  Abdomen. — The 
Urinary  Organs. — The  Skin. — Specific  Diseases. — ^Limbs. — 
The  Feet.— Injuries-— Operations. 

''The  book  oontams  nearly  600  pages  o^'valuable  matteir,  which 
reflects  gi'eat  credit  on  its  amthor,  and,  owing  to  its  praotical  details,  the 
result  oideep  scientific  research,  deserves  a  place  in  the  library  ofmedical, 
veterinaiT,  and  non*professional  readers."— .rV^Z(2. 

''The  book  ramishes  at  once  the  bane  «nd  the  antidote,  as  tho 
drawings  show  the  horse  not  only  suffering  from  every  kind  of  disease,  but 
in  the  different  stages  of  it,  whUe  the  alphabetical  summaiy  at  the  end  gives 
the  causey  sjrmptoms  and  treatment  of  each." — Illustrated  London  Ifew9, 
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niiuftratedfHorse  Management 

Containing  descriptive  remarks  upon  Anatomy,  Medicine, 
Shoeing,  Teeth.^Food,  Vices,  Stables ;  likewise  a  plain  account 
of  the  situation,  nature,  and  value  of  the  various  points ; 
together  with  comments  on  grooms,  dealers,  breeders,  breakers, 
and  trainers ;  also  on  carriages  and  harness.  Embellished 
with  more  than  400  engravings  from  original  designs  made 
expressly  for  this  work.     By  E.  Mayhew.     8vo.    18s.  6d. 

Contents. — The  body  of  the  horse  anatomically  considered 
Physic. — The  mode  of  administering  it,  and  minor  operations. 
Shoeing. — Its  origin,  its  uses,  and  its  varieties.     The  Teeth. 
— ^Their  natural  growth,  and  the  abuses  to  which  they  are 
liable. 

Food.— The  fittest  time  for  feeding,  and  the  kind  of  food 
which  the  horse  naturally  consumes.  The  evils  which  are 
occasioned  by  modem  stables.  The.  faults  inseparable  from 
most  present  erections  which  are  used  as  stables.  The  so-called 
**  incapacftating  vices,"  which  are  the  results  of  injury  or  of 
disease.  Stables  as  they  should  be.  GROoifs. — Their  pre- 
judices, their  injuries,  and  their  duties.  Hobse  Dealers.-^ 
Who  they  are :  their  mode  of  dealing :  their  profits :  their 
morality,  and  their  secrets. '  Points. — Their  relative  import- 
ance, and  where  to  look  for  their  development.  Breed ino. — 
Its  inconsistencies  and  its  disappointments.  Breaking  and 
Trainino. — ^Their  errors  and  their  results.  Carriages. — ^Their 
cost:  their  make:  their  excellences  and  their  management. 
Saddlery,  Harness,  and  Stable  Sundries. — Of  what  these 
consist ;  their  application  and  their  preservation. 

''Mr.  Mayhew  thoroughly  oomprehendB  the  matter,  and  all  the 
mastere  of  studs — we  may  say  every  oirner  of  a  single  pony  or  ass — wiU 
derive  much  profit  and  an  equal  amount  of  pleasure  by  perusing  this  volume, 
for  the  book  is  not  only  distrnguished  by  common  sense  but  by  its  power 
<tf  amuoBg.*' — Aihenaum. 

'*  No  horseman  who  can  afford  to  buy  it  will  regret  the  purchase  of 
Mr.  Mayhew's  Horse  Management." — Spectator, 


India  Directoiy  (The). 

For  the  Guidance  of  Commanders  of  Steamers  and  Sailing 
Vessels.    Founded  upon  the  Work  of  the  late  Captain  James 

'     HORSBDROH,  F.R.S. 

Part  I. — The  East  Indies,  and  Inteijacent  Ports  of  Africa 
and  South  America.  Bevised,  Extended,  and  Illustrated  with 
Charts  of  Winds,  Currents,  Passages,  Variation,  and  Tides. 
By  Commander  Alfred  Dundas  Tatlor,  F.R.G.S.    £1  18s. 
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Post  8vo.     68. 


History  of  CP 

From  the 

till  the     ^iP' 

Euror      ^  ^i  Civfl  Service  List. 
HifU^  ^^a^T^y  and  July  of  each  year,  by  permission  of  the 

F        a^^ofStSilQ  for  India  m  Council.  12mo.  68.    bd.  7s.  6d. 

/       ^de  of  Civil  Procedure. 

t^^e  Form  of  Questions  and  Answers.     With  Explanatory 
JJ  Illustrative  Notes.     By  Angelo  J.  Lewis.     12.  6d. 


^aian  Crimiiial  Law  and  Procedure, 

By  M.  H.  Starijng,  Esq.,  IjL.B. 
page  13). 


1870.    £1  lOs.     (See 


Indian  Penal  Code.  ^ 

In  the  Form  of  Questions  and  Answers.     With  Explanatory 
and  Illustrative  Notes      By  ANOErx)  J.  Lewis.      78.  6d. 

Indian  and  Military  Law. 

Mahommedan  Law  of  Inheritance,  ke.  A  Manual  of  the 
Mahommedan  Law  of  Inherit«noe  and  Contract ;  oomprising  the 
Dootrine  of  the  Soonee  and  Sheca  Schools,  and  based  upon  the  text 
of  Sir  H.  W.  Mackaohtek'b  Principles  and  Precedents,  together 
with  the  Decisions  of  the  Privy  Council  and  High  Courts  of  the 
Presidencies  in  India.  For  the  use  of  Schools  and  Students.  By 
Stavdish  Gboye  Gbadt,  Barrister-at-Law,  Header  of  Hindoo, 
Mahommedan,  and  Indian  Law  to  the  Inns  of  Court.    870.     14b. 


Hedaya,  or  Guide,  a  Commentary  on  the  Mussulman  Laws, 
translated  by  order  of  the  Gt>yemor-G^neral  and  Council  of  BengaL 
By  Chablss  Hakiltok.  Second  Edition,  with  Pre&ce  and  Index 
by  SxAimiSH  G-botb  Gbady.  8?o.  £1 15s. 


Institutes  of  Menu  in  English.  The  Institutes  of  Hindu 
Law  or  the  Ordinances  of  Menu,  according  to  G-loss  of  CoUucoa. 
Comprising  the  Indian  System  of  Duties,  Beligious  and  Ciyil, 
Terball J  translated  from  the  Original,  with  a  Preface  by  SiB  Wclijajc 
Jones,  and  collated  with  the  Sanscrit  Text  by  Gbates  Chajcxbt 
Haxtghton,  M.A.,  F.B.S.,  Professor  of  Hindu  Literature  in  the 
East  India  College.  New  edition,  with  Preface  and  Index  by 
Stai^dibh  G^.  Gbady,  Barrister-at-Law,  and  Header  of  Hindu, 
Mahommedan,  and  Indian  Law  to  the  Inns  of  Court.  870.,  doth.  129. 


\ 
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Indian  Criminal  Law  and  Procedure  (inclnding  the  Procedure 
in  the  High  Courts,  and  that  in  the  Oourte  not  estabUshed  by  Bojal 
Charter) ;  with  Forms  of  Charges,  and  notes  on  Evidence,  illustrated 
bj  a  large  number  of  English  cases  and  cases  decided  by  the  Hiah 
Courts  in  India :  and  an  Appendix  of  selected  Acts  passed  by  the 
Legislative  Council  relatine  to  Criminal  Matters.  By  M.  H.  Stab- 
xnra,  Esq.,  LL.B.,  of  the  inner  Temple,  Barnster^at-Law.  Second 
edition,  comprising  the  Criminal  Procedure  Amendment  Aot  oi 
1869.    Boyal  8vo.    1870.    £1  lOs. 

In  ihit  work  the  seetiotu  of  the  Penal  Code  have  been  curanged  in 
ffro»p9t  and  to  each  group  has  been  appended  a  ehort  paragraph  containing 
information  collected  from  the  schedule  to  the  Criminal  XVocedure  Code,  as 
amended  hy  the  subsequent  Acts,  respecting  the  Courts  competent  to  try 
offenders^  the  mode  qf  arrest,  and  the  power  to  take  bail.  JForms  of  charges, 
ctnd  the  evidence  necessary  to  support  them,  will  also  be  found  in  the  proper 
places.  The  sections  of  both  Codes,  relating  to  punishments,  have  been  col- 
lected  together,  so  that  the  whole  law  on  that  subject  will  be  found  arranged 
consecutively  in  one  chapter.  The  book  on  Procedure  contains  the  Criminal 
Procedure  Code  and  the  Sigh  Court  Procedure  Acts,  as  well  as  portions  of 
English  statutes  in  force  in  India,  illustrated  and  elucidated  by  notes  con- 
taining  the  decisions  of  the  Sigh  Courts  on  those  sections  which  have  been 
the  subject  of  judicial  notice.  This  work  is  thus  a  complete  handbook  qf  law 
and  procedure,  which  is  not  the  case  with  cmy  of  the  works  published  in  either 
qf  the  Presidencies, 

Indian  Code  of  Criminal  Procedure.  Being  Act  X.  of  1 879, 
Passed  by  the  Governor-General  of  India  in  C<^noil  on  the  25th  of 
April,  1872.    8vo.    Price  12s. 

Indian  Code  of  Civil  Procedure.  In  the  form  of  Questions 
and  Answers,  with  Explanatory  and  Illustrative  Notes.  Bj 
AiroBLO  J.  Lewis,  Barrister-at-law.    12mo.    12s.  6d. 

Indian  Penal  Code.  In  the  Form  of  Questions  and  Answers. 
With  Explanatory  and  Dlostrative  Notes.  By  Anoelo  J.  Lewis, 
Barrister-at-Law.    Post  8vo.    7s.  6d« 

Hindu  Law.  Principally  with  reference  to  such  portions  of  it 
as  concern  the  Administration  of  Justice  in  the  Courts  in  India. 
By  6iB  TnoaiAB  Stbange,  late  Chief  Justice  of  Madras.  2  vols. 
Boyal  8vo.,  1830.    15s. 

Hindu  Law.  Defence  of  the  Daya  Bhaga.  Notice  of  the 
Case  on  Prosoono  Coomar  Tajore's  WilL  Judgment  of  the  Judicial 
Committee  of  the  Privy  Council.  Examination  of  such  Judgment. 
By  John  Coohbai^e,  Barrister-at-Law.    Boyal  8vo.    20s. 

Law  and  Customs  of  Hindu  Castes,  within  the  Dekhan  Pro- 
vinces subject  to  the  Presidency  of  Bombay,  chiefly  affecting  Civil 
Suits.    By  Abthuk  Steele.    Boyal  8vo.    £1  Is. 
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Law  relating  to  India,  and  the  East  India  Company,  with 
Nofcee  and  Appendix.    Fifth  Edition.   4to.    London,  186S.    £3  88. 

Manual  of  Military  Law.  For  all  ranks  of  the  Army,  Militia 
and  Volunteer  Seirioes.  By  Colonel  J.  K.  Pipof,  ABsist.  Adjntank 
Oenerel  at  Head  Quaiien,  &  J.  F.  Colusb,  Biq.,  of  the  Inner 
Temple,  Banister^at-Law.  Third  and  Bevised  Edition.  Pocket 
siae.    6b. 

Precedents  in  Military  Law ;  incloding  the  Praetice  of  Courts- 
Martial  ;  the  Mode  of  Conducting  Trials ;  the  Duties  of  Offioera  at 
Military  Courts  of  Inquests,  Courts  of  Inquiry,  CofdPts  of  Baquesta^ 
&o.,  &o.    The  following  are  a  portion  of  the  Ckmtente  !-^ 

1.  Militaay  Law.  2.  Martial  Law.  8.  Conrfea-MortiaL  4^ 
Courts  of  Inquiry.  6.  Courts  of  Inquest.  '6.  Courts  of  Bequesk 
7.  Forms  of  Courts-Martial.  8.  Precedents  of  Military  Law.  & 
Trials  of  Arson  to  Hope  (Alphaibetioally  arranged.)  10.  Bebdlionsi 
11.  Biots.  12.  Miscellaneous.  By  Lieut.-Col.  W.  HoJCroH,  late 
Deputy  Judge-Adrocate-Gheneral,  Bengal  Army,  and  Author  of 
several  Works  on  Courts-Martial.    Cne  thick  8vo.  toL    26b. 

The  Practice  of  Courts  Martial.  By  Houoh  &  Lono.  Thick  8vo. 
London,  1826.  26s. 

Indian  Infantioide. 

Its  Origin,  Progress,  and  Suppression.  By  Johk  Catb-Browk, 
M.A.     8vo.     6  s. 

Ionian  Islands  in  1863. 

By  Professob  D.  T.  Ansted,  MA.,  F.R.S.,  &c    8vo.,  with 

Maps  and  Cuts.     8s. 

'*  What  Mr.  Ansted  saw  in  the  Ionian  Islands  he  saw  well  and  under 
good  auspices,  and  has  noted  down  oarefully.'* — SaHrdatf  Meview, 

Japan,  fhe  Amoor  and  the  Padflc. 

With  notices  of  other  Places,  comprised  in  a  Voyage  of  Circum- 
navigation in  the  Imperial  Kussian  Corvette  Rynda^  in  1858— 
18(50.   By  Hembt  A«  Tilley.   Eight  Illustrations.    8vo.    J  6s. 

Jersey,  Onemsey,  Aldemey,  Sark,  &c. 

The  Channel  Islands.  Containing:  Part  I. — Physical  Geo- 
graphy. Part  II. — Natural  History.  Part  III. — Civil  His- 
tory. Part  IV. — ^Economics  and  Trade.  By  David  Thomas 
Ansted,  M.A.,  F.K.S.,  and  Robert  Gordon  Latham,  M^, 
M.D.,  F.R«S.  New  and  Cheaper  Edition  in  one  handsome 
8vo.  Volume,  with  72  Illustrations  on  Wood  by  Vizetelly, 
Loudon,  Nicholls,  and  Hart ;  with  Map.     16s. 

**  Thb  is  a  reallj  valuable  work.  A  book  which  will  long  remain  the 
standard  authority  on  the  subject.  Ko  one  who  has  been  to  the  Channel 
Islands,  or  who  purposes  going  there  will  be  insensible  of  its  value.*' — 

**  It  is  the  produce  of  many  hands  and  eveiy  hand  a  good  one.*' 
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Jerrold's  (Blanchard)  at  Home  ia.  Farik 

2  Vols.     PostSvo.     16a. 

Kaye  (Sir  J.  W.)  The  Sepoy  War  in  India. 

Vol.  1.     IBs.     (See  page  24). 

Vol.2.    £i. 

Vol.  3.     (In  Preparation.) 

Kaye  (Sir  J.  W.)  History  of  the  War  in  Affghanistan. 

3  Vols.     Crown  8vo,     £1  53. 

Kaye  (Sir  J.  W.)  Christianity  in  India. 

8vo.     1 68. 

Kaye  (Sir  J.  W.)  H.  St  0.  Tneker's  Life  and  Correepondenee. 

ttvo.     lOs. 

Kaye*s  (Sir  J.  W.)  Memorials  of  Indian  Oovemments. 

By  H.  St.  George  Tucker.     8vo.     lOs, 

Keene's  (H.  0.)  Mog^  Empira 

Bvo.     9s. 

Keene*s  (H.  0.)  Administration  in  India. 

Post  Bvo.     98. 

Ladakh. 

Physical,  Statistical  and  Historical,  with  Notices  of  tbe  sur- 
rounding Countries  by  Alexander  Cunninoham,  Bengal 
Engineers.     8vo.;  without  the  plates,  £  I  Is. 

Lady  morgan's  Hemoirs. 

Autobiography,  Diaries  and  Correspondence.  2  Vols.  8vo., 
with  Portraits.     1 8s. 

Latham's  (Br.  "BL  G.)  Nationalities  of  Enrope. 
2  Vols.     Bvo.     128.    (See  page  2 J). 

Law  and  Customs  of  Hindn  Castes, 

By  Arthur  Steele.     Royal  Bvo.     £1   Is. 

Law  Relating  to  India, 

Fifth  Edition.    4to.     London,  1855.     £S  3s.     (See  page  16). 

Lawrence's  (Sir  Henry)  Essays  on  Indian  Subjects. 

8vo.     148.     (See  page  7). 

Lees'  (Dr.  W.  N.)  Drain  of  Silver  to  the  East 

Post  Bvo.     Bs. 

Lewin's  Wild  Eaces  of  the  Sonth  Eastern  Frontier  of  India. 

Including  an  Account  of  the  Loshai  Country.  Post  Bvo.  lOs.  6d. 

Lewis's  (A.  J.)  Indian  Penal  Code. 
Post  Bvo.     78.  6d.    (See  page  12). 
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Lewis's  Indian  Code  of  Civil  Procedure. 
Post  8vo.     las.  6d.     (See  page  12). 

Leyden  and  Erskine's  Baber. 

SfEMoiBS  OF  Zeuir-ed-Din  Mqhamkbd  Babeb,  Ehferob  of 
Hindustan,  written  by  bimself  in  the  Jaghatai  Turki,  and 
translated  partly  by  the  late  John  Letden,  Esq.,  M.D.,  and 
partly  by  William  Erskike,  Esq.,  with  Notes  and  a  Geo- 
graphical and  Historical  Introduction,  together  with  a  Map  of 
the  Countries  between  the  Oxus  and  Jaxartes,  and  a  Memoir 
regarding  its  construction.  By  Charles  Waddington,  of  the 
EiLst  India  Company's  Engineers.    4to.    Lend.  ]  826.    Jgl  6a. 

Mahommedan  Law  of  Inheritance  and  Contract 

By  Stand [SH  Gboyb   Gradt,    Barristerat-Law.     Svo.     14s. 

Manning  (Mrs.)  Ancient  and  Medieeval  India. 

Being  the  History,  Religion,  Laws,  Caste,  Manners  and 
Customs,  Language,  Literature,  Poetry,  Philosophy,  Astronomy, 
Algebra,  Medicine,  Architecture,  Manufactures,  Commerce, 
&c.,  of  the  Hindus,  taken  from  their  writings.  Amongst  the 
works  consulted  and  gleaned  from  may  be  named  the  Rig  Veda, 
Sama  Veda,  Vajur  Veda,  Sathapatha  Brahmana,  Baghavat 
Gita,  The  Puranas,  Code  of  Menu,  Code  of  Yajna-valkva, 
Mitakshara,  Daya  Bagha,  Mahabharata,  Atriya,  Charaka, 
Susruta,  'Ramayana,  Raghu  Vansa,  Bhattikavia,  Sakuntala 
Yikramorvasi,  Malali  and  Madhava,  Mudra  Rakshasa,  Retna- 
vali,  Kumara  Sambhava,  Prabodah,  Chandrodaya,  M^ha  Data, 
Gita  Govinda,  Panchatantra,  Hitopadesa,  Eatha  Sarit,  Sagara, 
Eetala,  Panchavinsati,  Dasa  Kumara  Charita,  &c.  By  Mis. 
Manning,  with  Illustrations.     3  vols.,  Svo.    dOs. 

"  Mrs.  Manning's  book  wUl  probably  long  and  deierredly  remain 

a  standard  handbook  on  the  Literature,  Arts,  and  Sciences  of  Ancient 

India." — Saturday  JRetfiew. 

Kannal  of  Military  Law. 

By  Colonel  J.  K.  Pipon,  and  J.  F.  Collier,  Esq.,  of  the 
Inner  Temple,  Barrister-at-Law.     5s. 

Mayhew's  (Edward)  Illnstrated  Horse  Doctor. 

8vo.     18s.  6d.     (See  page  10). 

Mayliew*8  (Edward)  Illnstrated  Horse  Management 

ttvo.     IBs.  6d.     (See  page  11) 

Mayliew*8  (Henry)  German  Life  and  Manners. 

2  vols..  Svo.     18s. 

Also  a  cheaper  edition.  Post  Svo.     7s.     (See  page  8). 
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Meadow's  (T.)  Notes  on  China. 

8vo.     9s. 

Hemorable  Events  of  Hodem  History. 

By  J.  G.  Edgar,  Author  of  the  Boyhood  of  Great  Men,  &c. 
Post  8vo.     With  Illustrations.     6s.  6d. 

Hexico. 

Travels  in  Mexico,  South  America,  &c ,  &c.  By  G.  T.  Vioke, 
Esq.,  Author  of  Travels  in  Cashmere,  &c.,  <&c.  2  vols.,  Post 
8vo.    With  Illustrations.     21s. 


Xilitary  Works — ehiefiy  issued  by  the  Oovemment. 

Field  Exercises   and   Evolutions  of  Infeintry.     Syo.  4s. 
Fooket  edition,  la. 

Queen's  Regulations  and  Orders  for  the  Army.  8vo.  Ss.  6d. ; 
Pocket  Edition,  la.  NewBdition,  corrected  to  1874.  (In  the  press.) 

Bifle  Exercise  and  Musketry  Instruction.     Is. 
Musketry  Regulations,  as  used  at  Hythe.    Is. 
Regulations  for  Dress  of  General,  Staff,  &  Regimental  Officers. 

28. 

Infantry  Sword  Exercise.     6d. 
Infantry  Bugle  Sounds.     6d. 

Handbook  of  Battalion  Drill.  By  Lieut.  H.  C.  Slack.  2s  ; 
or  with  Company  Drill,  2s.  6d. 

Handbook  of  Brigade  Drill.     By  Lieut.  H.  C.  Slack.     3s. 

Elementary  and  Battalion  Drill.  Condensed  and  Illustrated, 
together  with  duties  of  Company  Officers,  Markers,  &o.,  in  Batta- 
lion.   By  Captain  Mai/tab.    2b.  6d. 

Handbook  of  Company  Drill ;  also  of  Skirmishing,  Battalion, 
and  Shelter  Trench  PrilL    By  Lieut.  Chablbs  Slack.    Is. 

Regulations  for  the  Movements  and  Formation  of  a  Division 
of  Cavalry.    12mo.    8s. 

Cavalry  Sword,  Carbine,  Pistol  and  Lance  Exercises,  together 
with  Field  GKin  Brill.    Pocket  Edition.    Is. 

3 
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Cayalry  Begalations.  For  the  Instruction,  Formations,  and 
Morementa  of  Oftvalry.    12mo.,  doth.    Ss. 

Trumpet  and  Bugle  Sounds  for  Mounted  Service  and  Artilleiy. 
Is.  6di 

The  Training  of  Oavaliy  Remount  Horses.  By  the  late 
Capt.  Ii.  E.  NoLAV,  of  the  15th  HusBars.  Anew  edition.  8to. 
10b. 

Manual  of  Artillery  Exercises,  1873.    8yo.    5s. 

Standing  Orders  and  Dress  Eegulations  for  Bojal  Artillery. 
Bvo,    58. 

Principles  and  Practice  of  Modem  Artillery.  By  Lt.-Col.  C. 
H.  Owxir,  BJL    Bvo,    Iliustrated.    15s. 

Artillerist's  Manual  and  British  Soldiers'  Compendium.  By 
Major  F.  A  Griffiths.    11th  Edition.    Ss. 

Compendium  of  Artillery  Exercises — Smooth  Bore,  Field,  and 
Gkurrison  Artillery  for  BeBorre  Forces.  By  Captain  J.  M.  McKenzie. 
Ss.  6d. 

Principles  of  Gunnery.  By  John  T.  Hyde,  M.A.,  late  Pro- 
fessor of  Fortification  and  Artilleiy,  Boyal  Indian  Military  College, 
Addiscombe.  Second  edition,  revised  and  enlarged.  With  many 
Plates  and  Onts,  and  Photograph  of  Armstrong  Qnn.    Boyal  8to. 

14£, 

Notes  on  Gunnery.  By  Captain  Goodeve.  Beyised  Edition. 
Is. 

Text  Book  of  the  Construction  and  Manufacture  of  Bified 
Ordnance  in  the  British  Service.  By  Stonby  &  Jokieb.  Second 
Edition.    Paper,  8s.  6d.,  Cloth,  4e.  6d. 

Handbooks    of  the    9,    16,    and   64-Pounder    B.  M.  L. 
Converted  GKms.    6d.  each. 

Treatise  on  Fortification  and  Artillery.  By  M^or  Hectob 
Stbaith.  Bevised  and  re-arranged  by  GDhouas  Cops,  B.N.y  and 
JoHK  T.  Htde,  M.ik.  7th  Edition.  Boyal  Svo.  Illnstrated  by 
Four  Hundred  Plans,  Cuts,  &c.   £2  2s. 

Military  Surveying    and    Field    Sketching.       The  Various 


Hethodsof  Contouring,  Levelling,  Sketching  without  Xnstraments, 

cammes  in  Military  Di  " 

litary  Colleges,  aj  M 
56th  Begiment.    Late  Instructor  in  Military  Surveying,  Boyal 


Scale  of  Shade,  Exammes  in  Military  Drawing,  &c.,  &c.,  &c.    As  at 
■  "  ■  "    Ma 


present  taught  in  the  Military  Colleges.  By  Major  W.  H.  BiCHABBSy 
66th  Begiment.    Late  Instructo]  -        ^ 

Military  College,  Sandhurst.    14b. 

Treatise  on  Military  Surveying;  including  Sketching  in  the 
iField,  Plan-Drawinff,  Levelling,  Military  Beconnaissance,  &c.  By 
Lieut.- Col.  Basil  Jackson,  late  of  the  Boval  Staff  Corps.    Tko 


jLiieui.-i^i.  iJABiL  iiACKSON,  latc  01  cuo  novai  Stan 
Fifth  Edition.     Svo.    Illustrated  by  Plans,  &c.    148. 
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Manual  of  Field  Fortification,  Military  Sketching,  and  Eecon- 
naiManoe^  1871.    Price  38.     Dlostrated. 

Elementary  Principles  of  Fortification.  A  Text-Book  for 
Military  Examinations.  By  J.  T.  Htss,  MjL  Boyal  8yo.  With 
numerous  Flans  and  SlustrationB.    IDs.  6d. 

I  nstnictions  in  Military  Engineering.     8vo.     16s. 
Military  Train  Manual.     Is. 

The  Sappers'  Manual.  Compiled  for  the  use  of  Engineer 
Volunteer  Corps.  By  Col.  W.  A.  FsjUfEXAin),  B.E.  With 
numerous  Illustrations.    2s. 

Ammunition.  A  descriptiTe  treatise  on  the  different  Projectiles 
Charges,  Fuzes,  Bockets,  &C.,  at  present  in  use  for  Land  and  Sea 
Service,  and  on  other  war  stores  manufactuied  in  the  Boyal 
Laboratory. 

Past  2. — ^Ammunition  for  Bifled  Ordnance.    Price  2s.  6d. 
Fabt  2  {c(mtiimed,) — ^Ammunition  for  Bifled  Ordnance.  Price  2s  6d. 

Hand-book  on  the  Manufacture  and  Proof  of  Gunpowder,  as 
carried  on  at  the  Boyal  Gunpowder  Factory,  Waltham  Abbey. 
Price  5s. 

Regulations  for  the  Training  of  Troops  for  service  in  the  Field 

and  for  the  conduct  of  Peace  Manosuyres.    2s. 

__  •  • 

Hand-book  Dictionary  for  the  Militia  and  Volunteer  Services, 
Containing  a  variety  of  useful  information,  AlphabeticaUy  arranged. 
Pocket  size,  8s.  6d. ;  by  post,  8s.  8d. 

Boyal  Warrant  regulating  First  Appointments,  Eegimental 
Promotion,  &c.,  in  the  Army,  with  Appendices.    28. 

A  Military  System  of  Gymnastic  Exercises,  for  the  use  of 
Lutructors.    By  Abohibald  Maolasek.    Crown  8vo.    Is.  6d. 

A  System  of  Fencing,  for  the  use  of  Instructors.     By  A.  Mac- 

LABIK.     Is. 

Gymnastic  Exercises,  System  of  Fencing,  and  Exercises  for 
the  Begulatlon  Clubs.    Li  one  volume.    Crown  8vo.    2b. 

Army  Equipment.  Prepared  at  the  Topographical  and 
Statistical  Department,  War  Office.  By  CoL  Sir  Hsztby  Jamxs, 
B.E.,  F.B.S.,  &c.,  Director. 

Pabt.  1. — CavaJrv,    Compiled  by  Lieut.  H.  M,  Hozzbb,  2nd  Life 

Guards.    Boysl  Svo.    4^, 
Pabt  4. — Military  Train.    Compiled  by  Lieut  H.  M.  HoziSB, 

2nd  Life  Guards.    Boyal  8vo.    2s.  6d. 
Pabt  h.^Infantrv,      Compiled  by  Capt.  F.  Mabtdt  Petbib. 

Boyal  8vo.    With  Plates.    Ss. 
Pabt  6. — CommUtariai,    Compiled  by  Lieut.  H.  M.  HonxB,  2nd 

Life  Guards.    Boyal  8vo.    I0.  6d. 
Part  'J.^Sot^pUal  Service,    Compiled  by  Cape.  Mabtin  Pbtbib. 

Boyal  8vo.    With  Plates.    6s. 
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Text-Book  on  the  Theory  and  Motion  of  Projectiles ;  the  His- 
toid, Manu(iEU>ture,  and  Bxplosive  Force  of  Gunpowder ;  the  History 
of  Small  Armd.  For  the  use  of  Officers  sent  to  the  School  of  Mos- 
ketry.    Price  2s . 

Bevised  Army  Regulations.  Vol.  1.  Boyal  Warrant  for  the 
Fay,  Promotion,  Kon-effectiye  Pay  and  Allowances  of  Her  Majesty's 
British  Forces  serying  elsewhere  than  in  India.  Parts  1  and  & 
Pay  and  Non-eSectiye  Pay.    4b. 

Notes  on  Ammunition.  Qui  Edition.  Corrected  up  to  July, 
1873,  Paper,  2s.,  Cloth,  8s. 

Regulations  and  Instructions  for  Encampments,  1872.  Price  6d. 
Rules  for  the  Conduct  of  the  War  Game.     2s. 

Medical  Regulations  for  the  Army,  Instructions  for  the  Army, 
Comprising  duties  of  Officers,  Attendants*  and  Norses,  &o.  Is.  Sd. 

Purveyors'  Regulations  and  Instructions,  for  Guidance  of 
Officers  of  Puryeyors'  Department  of  the  Army,    8b. 

Transport  of  Sick  and  Wounded  Troops.  By  Da.  Longicobb. 
6s. 

Precedents  in  Military  Law.  By  LtsCol.  W.  Houoh.  8vo.  25s. 

The  Practice  of  Courts-Martial,  by  Hough  &  Long.  Thick  8to. 
268. 

Manual  of  Military  Law.  For  all  ranks  of  the  Army,  Militia, 
and  Volunteer  Seryices.  By  Colonel  J.  K.  Pipok,  and  J.  F.  Col- 
libs,  Esq.     Third  and  Beyised  Edition.      Pocket  sise.    6s. 

Regulations  applicable  to  the  European  Officer  in  India.  Con- 
taining Staff  Corps  Bules,  Staff  Salaries,  Commands,  Furlough  and 
Betirement  Regulations,  &o.  By  Gbobgb  E.  Ck>0HBAVB,  late 
AsslBtant  Militi^  Secretary,  India  Office.   1  yoL,  post  8yo.    78.  6d. 

Resenre  Force;  Guide  to  Examinations,  for  the  use  of  Captains 
and  Subalterns  of  Infantry,  Militia,  and  Bifle  Volunteers,  and  for  Ser- 
jeants of  Volunteers.  By  Captain  Qt,  H.  G^bbatss.  2nd  edition. 
8yo.  2s. 

The  Military  Encyclopsedia ;  referring  exclusively  to  the 
Military  Sciences,  Memoirs  of  distinguished  Soldiers,  and  the  Nan»- 
tiyes  of  Bemarkable  Battles.  By  J.  H.  Stooqubuib.  1853.  8yo. 
12s. 

The  Operations  of  War  Explained  and  Illustrated.  By  Col. 
Hamlby.    Kew  Edition  Beyised,  with  PUOws.    Boyal  8yo.    80s. 

Lessons  of  War.  As  taught  by  the  Great  Masters  and  Others  ; 
Selected  and  Arranged  from  the  various  operations  in  War.  By 
Fbaitcb  Jambs  Soadt,  Li6ut.-Col.,  B.A.     Boyal  8yo.    21s. 
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The  Soldiers'  Pocket  Book  for  Field  Service.     By  Col.  Sir 
Gaskbt  J.  WoLBBLET.  2nd  Edition.  Bevised  and  Enlarged.  4b,  6cL 

A  Precis  of  Modem  Tactics,  compiled  from  the  Works  of 
recent  Continental  Writers.    By  Captaik  Homb.    8to.    Ss.  6d. 

Armed   Strength  of  Austria.     By  Captain  Cooke.     Part  L 
lOs.  6d. 

Armed  Strength  of  Russia.    Translated  from  the  German.  7a. 

The  Franco-German  War  of  1871.    By  Capt.  C.  H.  Clabka. 
Fart  I.'    Section  I.  Ss. ;  Section  II.  48 ;  Section  m.  Ss. 

The  Campaign  of  1866  in  Germany.    1  Vol.  Royal  8vo.  With 
Atlas,  folio.    21s. 

Celebrated   Naval  and  Military  Trials.     By  Peteb  Bubeb* 
Post  8to.,  doth.    lOs.  6d. 

Military  Sketches.     By  Sir  Lasgblles  Wraxall,  Bart.  Post 
8to.,  doth.    68. 

•  Military  Life  of  the  Duke  of  Wellington.     By  Jacksom  and 
SooTT.    2  Vols.  8to.    Maps,  Flans,  &o.    128. 


Mog^ol  Empire. 

From  the  death  of  Aurungzeh  to  the  overthrow  of  the  Mahratta 
Power,  by  Henrt  George  Keene,  B.C.S.     8vo.  9s, 

This  Work  fills  up  a  blank  between  the  ending  of  Elp\in8ton^8 
and  the  commencement  of  Thornton's  Histories, 

Kysteries  of  the  Vatican ; 

Or  Crimes  of  the  Papacy.  From  the  German  of  Dr.  Theodore 
Greisekoer.     3  Vols,  post  8vo.     Sis. 

ITationalities  of  Europe. 

By  Robert  Gordon  Latham,  M.D.     2  Vols.  8vo.     12s. 

'*  The  mass  of  facts  gathered  firom  all  quarters,  and  crowded  together 
into  the  pages  of  these  yolumes  is  something  wonderfiiL" 

Nirgis  and  Bismillah. 

NiRGis;  a  Tale  of  the  Indian  Mutiny,  from  the  Diary  of  a 
Slave  Girl :  and  Bismillah  ;  or,  Happy  Days  in  Cashmere.  By 
Hafiz  Allard.    Post  8vo.     10s.  6d. 

Notes  on  China. 

Desultory  Notes  on  the  Government  and  People  of  China  and 
on  the  Chinese  Language.  By  T.  T.  Meadows,  8vo.  Lond., 
1847.    9s. 
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Voles  on  fhe  Horik  WestariL  ProvineeB  of  Indi^ 

fij  a  District  Offioar.    $2]id  Edition.     Po6t  8va,  cloth.     68. 

CoNTENTB. — Area  and  Population. — Soils. — Crops. — Irriga- 
tion.— ^Rwit. — ^Ratas. — ^Land  Tenures. 

"  We  have  neyer  read  a  book  on  India  that  lias  interested  us  more, 
or  w&ioh  to  our  thinking  contains  compressed  into  so  small  a  space  more 
Taluable  information  or  so  many  snggestiye  remarks.  We  recommend  the 
book  most  strongly  to  all  thonghtfiil  readeva.'* — Aikenttmm, 

Owen  (Sidney)  India  on  the  Eve  of  the  British  Conqnest 
A  Historical  Sketch.     By  Sidnst  Oitev,  ALA.      Reader  in 
Indian    Law    and   History  in    the    University   of    Oxford. 
Formerly  Professor  of  Histoiy  in  the  Elphinstone  College, 
Bombay.     Post  8vo.     8s. 

Oxenham's  (Key.  H.  IT.)  Atonement 

8vo.     10s.  6d.     (See  page  5). 

Oxenham's  (Bev.  H.  N.)  First  Age  of  Christianityi  fto» 
8vo.     13a.  6d.     (See  page  7). 

Ozanam's  (A.  F.)  Civilisation  in  the  Fifth  Centiry. 

From  the  French.     By  The  Hon.  A.  C.  Glyn.     2  Vols,  post 
8vo.     Sis. 

Pathologia  Indiea, 

Based  upon  Morbid  Specimens  from  all  parts  of  the  Indian 
Empire.     By  Allan  Webb,  B.M.S.     Second  Edition.    Rojal 
8yo.     14s. 
PharmaoopoBia  of  India. 

By  Edward  John  WAnrea,  M.D.,  Ac.  8Vo.   68.   (See  page  2). 

Physical  Geography. 

By  Profrssor  D.  T.  Ansted,  M.A.,  F.R.S.,  kc^  Fifth 
Edition.  Post  8^.,  with  Blustratiye  Maps.  Ts. 
Comtbxtb: — Part  I. — Introhochon. — ^The  Earth  as  a  Planet.  _ 
—Physical  Forces. — ^The  Succession  of  Bocks.  Part  II.— 
Earth. — Land. — Mountains. — Hills  and  Valleys. — Plateaux 
and  Low  Plains.  Part  III. — Water. — The  Ocean. — Rivers. 
— Lakes  and  Waterfalls.^-The  Phenomena  of  Ice. — Springs. 
Part  IV. — Air. — The  Atmosphere.  Winds  and  Storms. — 
Dew,  Clouds,  and  Rain. — Climate  and  Weather.  Part  V. — 
Fjre. — ^Volcanoes  and  Volcanic  Phenomena. — Earthquakes. 
Part  VI. — Life — The  Distribution  of  Plants  in  the  different 
Countries  of  the  Earth. — The  Distribution  of  Animals  on  the 
Earth. — The  Distribution  of  Plants  and  Animals  in  Time.— 
Effects  of  Human  Agency  on  Inanimate  Nature. 

"  The  Book  is  both  valuable  and  comprehexuiYe,  and  deaorret  a  wide 

circulation." — Observer. 
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Pilgrimage  to  Hecca  (A.) 

By  the  Nawab  Sikandar  Begum  of  Bhopal.  Tnusslated  from 
the  Original  Urda.  By  Mrs.  Willougrbt  Osbornb.  Fol- 
lowed by  a  Sketch  of  the  History  of  Bhopal.  By  Col.  Wil- 
LouoHBY-OsBORNB»  G.B.  With  Photographs,  and  dedicated, 
by  permission,  to  Her  Majesty,  Queen  Victoria.  Post  8yo. 
JSl   la. 

This  10  a  higihly  importaiit  book,  not  only  for  ito  literavy  merit,  and  the 
information  it  contains,  bat  also  from  the  fact  of  ita  being  the  firat  work 
written  by  an  Indian  ladj,  and  that  lady  a  Qaeen.  ^ 

Pebody  (CliarleB)  Antbors  at  Work. 

Francis  Jeffrey — Sir  Walter  Scott — Robert  Bums — Charles 
Lamb — R.  B.  Sheridan — Sydney  Smith — Macaulay — Byron 
Wordsworth — Tom  Moore — Sir  James  Mackintosh.  Post  8vo. 
1  Os.  6d. 

Pollock  (Field  Marshal  Sir  Oeorge)  Life  ft  Correspondence. 

By  C.  R*  Low.     8vo,     Pp.  84  and  660,  with  portrait-     IBs. 

Prinsep's  Political  and  Military  T^-ansactions  in  India. 

U  Vols.     8vo.     London,  18*26.     18s, 

Practice  of  Courts  Martial 

By  Hough  &  Long.  In  one  thick  8vo.  Volume.  London, 
1825.     268. 

Precedents  in  Military  Law ; 

By  LiEUT.-CoL.  W.  Hough.     One  thick  8vo.  Vol.    258. 

Prichard's  Chronicles  of  Bndgepore,  ftc. 

Or  Sketches  of  Life  in  Upper  India.  2  Vols.,  Foolscap  8yo.  128. 

Prinsep*s  (E.  T.)  Historical  Besnlts. 
8vo.     15s. 

Prinsep's  (H.  T.)  Thibet 

Post  8vo.     6s. 

Kaces  and  Tribes  of  Hindostan. 

The  People  of  India.  A  series  of  Photographic  Illustrations 
of  the  Races  and  Tribes  of  Hindustan.  Prepared  under  the 
Authority  of  the  Government  of  India,  by  J.  Forbes  Watsok, 
and  John  William  Eayb.  The  Work  will  contain  about  450 
Photographs  on  mounts,  in  Eight  Volumes,  super  royal  4tQ. 
£2  5s.  per  volume. 

Volti/mes  I  to  ^  are  now  ready.    £13  lOs. 
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Bepnblie  of  Fools  (The). 

Being  the  Histoiy  of  the  People  of  Abdera  in  Thrace,  from 
the  German  of  C.  M.  Von  Wieland.  Bj  Rev.  Henry  Chbist- 
MAfl,  M.A.     2  Vols  crown  8vo.     ISs. 

Bichards  (Major  W.  H.)  Hilitary  Surveying,  fto. 

Us.     (See  page  18). 

Soyle^s  (Dr.  J.  F.)  Botany  of  tho  Himalaya  Honntaina. 

3  Vols,  royal  4to.     £7  Is,    (See  page  4). 

BnasianB  at  Home. 

Unpolitical  Sketches,  showing  what  Newspapers  they  read,  what 
Theatres  thej  frequent;  and  how  they  eat,  drink  and  enjoy 
themselves ;  with  other  matter  relating  chiefly  to  Literature, 
Music,  and  Places  of  Historical  and  Religious  Interest  in  and 
about  Moscow.  By  H.  Sutherland  Edwards.  Second  Edition, 
post  Bvo.,  with  Illustrations.     6s. 

"  This  IB  not  only  one  of  the  most  amuBing  bookB  that  we  hftve  read 
for  a  long  time,  but  also  the  beet  and  most  reliable  account  of  Busaian  Life 
and  Manners  which  has  hitherto  been  given  to  the  public.*'^  i^ac^o^or. 

Bepoy  War  in  India. 

A  Histoiy  of  the  Sepoy  War  in  India,  1857—1858.  By  Sir 
John  William  Kate,  Author  of  "The  Histoiy  of  the  War  in 
Affghanistan."  Vol.  I.,  8vo.  18s.  Vol.  II.  JBl.  Vol.  III. 
in  preparation. 

Contexts  OF  Vol.  I. : — Book  I. — Introduotort. — The  Con- 
quest of  the  Punjab  and  Pegu. — The  "  Right  of  Lapse." — The 
Annexation  of  Oude. — Progress  of  Englishism.  Book  II. — The 
Sefot  Army  :  its  Rise,  Progress,  and  Decline. — Early  E[i&- 
tory  of  the  Native  Army. — Deteriorating  Influences. — The 
Sindh  Mutinies. — The  Punjaub  Mutinies.  Discipline  of  the 
Bengal  Army.  Book  III. — The  Outbreak  of  the  Mutiky.— 
Lord  Canning  and  his  Council. — The  Oude  Administration  and 
the  Persian  War. — The  Rising  of  the  Storm. — The  First 
Mutiny. — Progress  of  Mutiny. — Excitement  in  Upper  India- 
Bursting  of  the  Storm. — Appendix. 

Contents  of  Vol  II.: — Book  IV. — TtiE  Rising  in  the 
North-west.  -  The  Delhi  History. — The  Outbreak  at  Meerut. 
— The  Seizure  of  Delhi. — Calcutta  in  May.— Last  Days  of 
General  Anson. — The  March  upon  Delhi,  Book  V. — Pro- 
gress OF  Rebellion  in  Upper  India. — Benares  and  Alia- 
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Sepoy  War  in  India— oontinued. 

habad. — Cawnpore. — ^The  March  to  Cawnpore. — Re-occupation 
of  Cawnpore.  Book  VI. — The  Punjab  and  Delhi. — First 
Conflicts  in  the  Punjab. — Peshawur  and  Rawul  Pinder. — Pro- 
gress of  Events  in  ihe  Punjab. — Delhi  — First  Weeks  of  the 
Siege. — Progress  of  the  Siege. — The  Last  Succours  from  the 
Punjab. 

Sewell'8  (Sobert)  Analytical  History  of  India. 

Grown  8vo.     8s.     (See  page  3). 

Soq^il  Life  in  HnnicL 

By  Edwabd  Wilberforge,  Esq.,  Second  Edition.  Dedicated, 
by  permission,  to  the  Bishop  of  Oxford.     Post  Bvo.     6s. 

**  A  very  able  Tolnme.  Mr.  Wilbezforce  is  a  very  pleasant  and  agree- 
able writer  whose  opinion  is  worth  hearing  on  the  subject  of  modem  art 
which  enters  largely  into  the  matter  of  his  discourse."  v/Sa^wftiay  Beview. 

Sin :  Its  Causes  and  Consequences. 

An  attempt  to  Investigate  the  Origin,  Nature,  Extent  and 
Results  of  Moral  Evil.  A  Series  of  Lent  Lectures.  By  the 
Rev.  Hbnby  Christmas,  M.A.,  F.R.S.    Post  Bvo.     5s. 

Starling  (H.  E.)  Indian  Criminal  Law  and  Procedure. 

Second  Edition.     Royal  Bvo.    1870.     dOs.     (See  page  18). 

Strange*s  (Sir  T.)  Hindu  Law. 

2  Vols.     Royal  Bvo.     1830.     I5s.     (See  page  13). 

Student's  Chemistry. 

Being  the  Seventh  Edition  of  Household  Chemistry,  or  the 
Science  of  Home  Life.  By  Albert  J.  Bernays,  Ph.  Dr. 
F.C.S.,  Professor  of  Chemistry  and  Practical  Chemistry  at  St. 
Thomas*  Hospital,  Medical,  and  Surgical  College.  Post  Bvo. 
5s.  6d. 

«« Their  Majesties  Servants'* : 

Annals  of  the  English  Stage.  Actors,  Authors,  and  Audiences. 
From  Thomas  Betterton  to  Edmund  Kean.  By  Dr.  Doran, 
F.S.A.,  Author  of  •*  Table  Traits,**  "  Lives  of  the  Queens  of 
England  of  the  House  of  Hanover.*'  &c.     Post  Bvo.     6s. 

'*  Every  page  of  the  work  is  barbed  with  wit,  and  will  make  its  way 

point  foremost provides  entertainment  for  the  most  diverse 

tastes." — DaiUf  Newt, 
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Maanfitotaret  and  Coftunai  of  thie  People  of  India, 

As  originallj  prepared  tinder  the  Authoritj  of  the  Secretary  of 
State  for  India  in  Coancil.  Bj  J.  Fobbes  Watson,  M.A., 
M.D.,  F.RA.S.,  Reporter  on  the  Prodaets  of  India.  Folio, 
half-morooco.  With  numerous  Coloured  Photographs.    £S  58. 

TkUworh-^  offMling  a  key  io  ike  Wathione  qfihe  People^  and  to 
ike  Cotton^  8Ukf  and  Wool  TexUUe  in  actual  uee  in  India — ie  of  apecial 
interest  to  Mannfacturen^  Merchants,  and  Agents;  as  also  to  ike  Student 
and  lover  qf  ornamental  art. 

**  We  oongrstulste  Dr.  Forbes  Wateon  on  having  produced  eo  useful 
and  flo  practical  a  work,  and  on  haying  diffused  knowledge  upon  all  material 
points  connected  with  the  dothine  of  the  people  of  India,  whioh  heretofore 
nad  been  unattainable.  His  book  is  written  in  a  dear  and  thoiaughly 
intelligible  style  throughout ;  it  is  handsomely  got  up,  and  embeUished  by 
numerous  coloured  photographs,  from  whioh  the  Tanous  styles  of  costume 
and  portion  of  clothing,  male  and  female,  will  be  more  readily  understood 
Chan  from  mere  description.  The  colours,  too,  <^  the  yarious  &bric8  are 
giyen  from  the  articles  themselyes,  and  we  would  in  partaoular  inrite  atten- 
tion to  the  plates  at  page  118,  all  or  most  being  figures  of  respeetable 
Mohammedans  in  Upper  India  in  rich  dresses,  as  conyeying  excellent 
impressions  of  colour  and  eflfeotiii  natiye  Indian  oostume." — 2?&es, 

Theories  of  History. 

An  Inquiry  into  the  Theories  of  History, — Chance, — Law, — 
Will.  With  Special  Reference  to  the  Principle  of  Poeitiye 
Philosophy.    By  William  Adam.     8vo.     15s. 

**  The  whole  book  bears  the  eyident  mark  of  maturity  of  thought. 
The  third  chapter  is  fiill  of  tiioughtful  and  able  aivument,  in  which  the 
positions  of  Comt^  and  eyen  of  Mill,  are  powermlly  and  successfully 
assailed." — Spectator. 

**  It  is  well  thought  and  weightily  written.  We  haye  not  oome 
across  a  book  of  the  present  day  for  a  considerable  while  so  far  remoyed 
from  the  common  run  of  writing  and  of  thinking  as  this  one  is.*' — Mhenanm 

Thomson's  Lunar  and  Horary  Tables. 

For  New  and  Concise  Methods  of  Perfbrming  the  Calculations 
necessary  for  ascertaining  the  Longitude  by  Lunar  Observa- 
tions, or  Chronometers ;  with  directions  for  acquiring  a  know- 
ledge of  the  Principal  Fixed  Stars  and  finding  the  Latitude  of 
them.    By  Dayid  Thomson.   Sixty-first  edit.   Eoyal  8vo.  10s. 

Thomton*8  History  of  India. 

The  History  of  the  British  Empire  in  India,  by  Edward 
Thornton,  Esq.  Containing  a  Copious  Glossaxy  of  Indian 
Terms,  and  a  Complete  Chronological  Index  of  Events,  to  aid 
the  Aspirant  for  Public  Examinations.  Third  edition.  1  vol. 
8vo.     With  Map.     12s. 

%*  Tke  Library  JSdiiion  qf  tke  above  in  6  volnmes,  dt^^  may  he 
had^price£2Ss. 
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Thornton's  Oazetteer  of  India. 

Compiled  chiefly  from  the  records  at  the  India  Office.  By 
Edward  Thornton.     1  vol.,  8vo.,  pp.  1016.  With  Map.  2l8. 

*4i*  The  chief  objects  in  ffiew  in  compiling  ihie  Choietteer  care : — 
IH,  To  fix  ike  relaiive  poeOion  of  the  various  cOiee^  towne^  and  mUageSy 

fioUh  at  mn4A  precttion  cu  poseible^  and  to  exhihU  noUk  the  greatest 

practicable  brevity  <dl  thai  is  known  respecting  them ;  and 
tndly.  To  note  the  various  countries,  provinces^  or  terriiorial  divisions,  and 

to  describe  the  physical  characteristics  of  each,  together  with  their 

statisticcU,  social,  cmd  poUtieal  drcumsfiances. 

To  these  are  added  minute  descriptions  of  the  principal  rivers 
and  chains  of  mountains;  thus  presenting  to  the  reader,  miihin  a  brief  com^ 
pass,  a  mass  of  information  which  cannot  otherwise  be  obtained,  except  fi^m 
a  muUipUcsty  of  volumes  and  manuscript  records. 

The  Library  Edition. 
4.  Toh.,  8vo.    Notes,  Marginal  References,  and  Map.  £2  16s. 

Thngs  and  Dacoits  of  India. 

A  Popular  Account  of  the'Thugs  and  Dacoits,  the  Hereditary 
Garotters  and  Gang  Robbers  of  India.  By  James  Hutton. 
Post  8vo.     6s. 

Tibet,  Tartary,  and  Kongolia. 

By  Henrt  T.  Priksep,  Esq.     Second  edition.    Post  8vo.    6s. 

Tilley's  (H.  A.)  Japan,  fto. 

8vo.     16s.    (See  page  14). 

Tod*8  (Col.  Jas.)  Travelfl  in  Western  India. 

Embracing  a  visit  to  the  Sacred  Mounts  of  the  Jains, 
and  the  most  Celebrated  Shrines  of  Hindu  Faith  between 
Rajpootana  and  the  Indus,  with  an  account  of  the  Ancient 
City  of  Nehr walla.  By  the  late  Lieut.- Col.  James  Tod, 
Illustrations.     Royal  4to.    £2  ds. 

%*  This  is  a  companion  volume  to  Colonel  TocPs  Hafasthan. 

Trotter^B  History  of  India. 

The  History  of  the  British  Empire  in  India,  from  the 
Appointment  of  Lord  Hardinge  to  the  Death  of  Lord  Canning 
(1844  to  1862).  By  Lionel  James  Trotter,  late  Bengal 
Fusiliers.      2  vols.     8yo.     16s.  each. 

"  The  work  is  full  of  interesting  matter,  comprising  .erevy  ereat  of 
importance  during  the  exciting  period  of  the  BebeUion,  told  in  a  Gonoiae, 
stxtiightforward,  and  impartial  manner." — Observer. 

'*The  arrangement  of  the  matter,  the  style,  and,  above  all,  the 
spirit  which  pervaaes  Captain  Trotter's  pages,  are  worthy  of  great  com- 
mendation."— Calcutta  Englishman. 

"  It  appears  to  ns  that  Mr.  Trotter  has  been  eminently  succeesfol  in 
his  treatment  of  a  yery  ezcitLag  and  interesting  period  of  recent  history." — 
London  Meoiew* 
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Cookery  Book  (The). 

A  Collection  of  Receipts  from  the  best  Turkish  Authorities. 
GoDtaining — Soups,  Krbabs  or  Roast  Meats,  Boiled  Meats,  Ac, 
Fricasseed  or  Stewed  Meats,  Balls  of  Minced  Meats,  &c.. 
Fried  Dishes,  Pastry  with  Meat,  &c.,  Meat,  Vegetables,  &c.. 
Stuffed  Dishes,  Rice  cooked  with  Meat,  &c.,  Hot  Sweet  Pastry, 
Cold  Sweet  Dishes,  Omelets,  Salads.  Pickles,  Stewed  Fruits, 
Various  Kinds  of  Sherbets  with  Fruit  in  them,  Syrups,  Jams, 
or  Preserves.  Done  into  English  by  Fababk  Efbndi.  12mo. 
Cloth,     ds.  6d. 

Vambery^s  Sketehes  of  Central  Asia. 

Additional  Chapters  on  My  Travels  and  Adventures,  and  of  the 
Ethnology  of  Central  Asia.  By  Armenius  Vambery.  8vo.   1  bs. 

"  A  valuable  guide  on  ahaost  untrodden  ground." — Mkenaum, 

View  of  China, 

For  Philological  Purposes.  Containing  a  Sketch  of  Chinese 
Chronology,  Geography,  Government.  Religion,  and  Customs. 
Designed  for  the  use  of  Persons  who  study  the  Chinese 
Language.  By  the  Rev.  Robkrt  Morkison.  4 to.  Macao, 
18J7.     6s. 

Waring's  Pharmacoposia  of  India. 

8vo.     6s.     (See  page  2*2). 

Wat8on*8  (Dr.  J.  Forbes)  Textile  Hanufiactiires  of  India, 

Folio.     £S  5s.     (See  page  26). 

Watson's  (Dr.  J.  F.)  and  J.  W.  Kaye,  The  People  of  India. 

A  Series  of  Photographs.   Vols.  1  to  6,  jgld  10.  (See  page  S). 

Webb*8  (Dr.  A.)  Pathologia  Indica. 

8vo.     14s.     (See  page  22). 

Wellesley's  Despatches. 

The  Despatches,  Minutes,  and  Correspondence  of  the  Marquis 
Wellesley,  K.G.,  during  his  Administration  in  India.  5  vols. 
8vo.     With  Portrait,  Map,  &c.     £6  lOs. 

Thit  work  thould  be  perused  by  aU  who  proceed  to  India  im  ike 
Ohil  Servieee, 

Wellington  in  India.  * 

The  Military  History  of  the  Duke  of  Wellington  in  India. 
12mo.     Is. 

Wilberforoe's  (Edward)  Social  Life  in  KnnioL 

Post  8vo.     6s.     (See  page  25). 
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Will>er£»roe*8  (E.)  Life  of  Sohnbert 

Post  8vo.     68. 

Wilk's  South  of  India. 
8  vols.     4to.     JS5  5s. 

WillianiB'  (F.)  lives  of  the  English  Cardinab. 
2  vols.,  8vo.     14s.    (See  page  6). 

WilliamB'  (F.)  Life,  &o.,  of  Bishop  Atterbnry. 

2  vols.,  8vo.     14s.     (See  page  4). 

Woolryoh*8  (Seijeant  W.  H.) 

lives  of  Eminent  Serjeants  at-Law  of  the  English  Bar. 

By  HuMPHBT  William  Woolrych,  Serjean^at-Law. 

2  vols.  Bvo.     30a. 

World  we  Live  In. 

Or  First  Lessons  in  Physical  Geography.  For  the  use  of 
Schools  and  Students.  By  D.  T.  Ansteu,  M.A.,  F.E.S.,  &o. 
25th  Thousand.     Fcap.  Bvo.     2s. 

Wraxall*8  Caroline  Matilda. 

Queen  of  Denmark,  Sister  of  George  3rd.  From  Family  and 
State  Papers  in  the  possession  of  Sir  Lascelles  Wraxall,  Bart. 

3  vols.,  8vo.     IBs. 

Wraxall*8  Military  Sketches. 

By  Sib  Lascelles  Wraxall,  Bart.  Post  8vo.  68.  (See  p.  21). 

*<  The  book  is  derer  and  entertaining  from  first  to  haV^'AthenautiL 

Wraxall*8  Scraps  and  Sketches. 

By  Sir  Lascelles  Wraxall,  Bart.     2  vols..  Post  Bvo.      128, 

Yesterday  and  To-Day  in  India. 

By  Sidney  Laman  Blanchard.     Post  Bvo.     6s. 

Contents. — Outward  Bound.— The  Old  Timesand  the  New.— 
Domestic  Life. — Houses  and  Bungalows. — Indian  Servants. — 
The  Great  Shoe  Question. — The  Garrison  Hack  — The  Long 
Bow  in  India. — Mrs.  Dulcimer's  Shipwreck. — A  Traveller's 
Tale,  told  in  a  Dark  Bungalow. — Punch  in  India. — Anglo- 
Indian  Literature. — Christmas  in  India. — The  Seasons  in 
Calcutta. — Farmere  in  Muslin. — Homeward  Bound. — ^India 
as  it  Is. 

Young's  (J.  £.)  Conrse  of  Mathematics. 

8vo.     J  2s.     (See  page  6). 
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A   SELEOnON   FBOM 


MESSRS.  ALLEN'S  CATALOGUE 

OP  BOOKS  IN  THE  EASTERN  LANGUAGES,  Sec, 


[ZV.  IMtei't  Worki  are  uted  (u  Clou  Boohs  tn  ihe  CoUsges  and  8dkool$ 

Ml  IndiaJ] 

Forbes'e  Hindustani-English  Dictionaxv  in  tbe  Persian  Character, 
with  the  Hindi  words  in  Nagari  also;  and  an  Enf^liah  Hindustani 
Dictionary  in  the  English  Character ;  hoth  in  one  Toliime.  By  Duv- 
OAN  FoBBBB,  LL J).    Boyal  8vo.    428. 

Forbes's  Hindustani  Grammar,  with  Specimens  of  Writing  in  ihe 
Persian  and  Nagari  Characters,  Beading  Leesona,  and  Yocabulaiy. 
8to.    10b.  6d. 

Forbes's  Hindustani  Manual,  containing  a  Compendious  Gram- 
mar, Exercises  for  Translation,  Dialogues,  and  Vocabulary,  in  the 
Roman  Character.  New  Edition,  entirely  rerised.  By  J.  T.  Flatts.. 
l8mo«    88. 6d. 

Forbes's  Bagh  o  Bahar,  in  the  Persian  Character,  with  a  complete 
Yocabulary.    Boyal  8yo.    12b.  6d. 

Forbes's  Bagh  o  Bahar  in  English,  with  Explanatory  Notes, 
illustrative  of  Eastern  Character.    8vo.    8s. 

Forbes's  Tota  Kahani ;  or,  "  Tales  of  a  Parrot,"  in  the  Persian 
Character,  with  a  complete  Yocabukry.    Boyal  8to.    8s. 

Forbes's  Baital  Pachisi :  or,  '*  Twenty-five  Tales  of  a  Demon/' 
in  the  Nagari  Character,  with  a  complete  Yooabulaiy.  Boyal  8to.   !M. 

Piatt's  J.  T.,  Baital  Pachisi ;  translated  into  English.    8vo.    8a. 

Forbes's  Ikhwanu  s  Safa;  or,  "Brothers  of  Purity,"  in  the 
Persian  Character.    Boyal  8vo.    128.  6d. 

[  Jbr  ihe  higher  standard  for  military  qfficen*  exemUnaiions,'] 

Ikhwanu  S  Safa ;  or,  "  Brothers  of  Purity,"  Translated  from  the 
Hindustani  of  Maulari  Ikram  AH.  By  JoHK  Platts,  Esq.,  Inspector 
of  Public  Instruction  in  the  North  Circle,  Central  Provinces.  Carried 
through  the  Press  by  £.  B.  Eastwiok,  Esq.,  C.B.,  M.P.,  F.B.S.,  fto., 
8vo.    lOs.  6d. 
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Platts'  Hindustani  Grammar. 

Forbe8*8  Oriental  Penmanship  ;  a  Guide  to  Writing  Hindustani 
in  the  Persian  Chanoter.    4to.    80. 

Forbes^s  Hindustani  Dictionaiy,  the  Two  Volumes  in  One,  in  the 
English  Charaoter.    Boyal  8yo.    868. 

Forbes^s  Smaller  Dictionary,  Hindustani  and  English,  in  the 
English  Character.    12s. 

Forhes^s  Bagh  o  Bahar,  with  Yocaby.,    English  Character.     &9. 

Singhasan  Battisi.  Translated  into  Hindi  from  the  Sanscrit 
A  New  Edition.  Bensed,  Corrected,  and  Accompanied  with  Copioui 
Notes.    By  Syxd  Abdoolah.    Boyal  8yo.    12s.  6d. 

Robert8on*s  Hindustani  Vocabulaiy.     ds.  6d. 

Eastwick's  (E.  B.)  Prem  Sagur.    4to.  80s. 

Eastwick's  (E.  B.)  English  Version  of  the  Prem.  Sagur.  4to.  Ida. 

Akhlaki  Hindi,  translated  into  Urdu,  with  an  Tntroductiou  and 
Notes.    By  Syxd  Abdoolah.    Boyal  Svo.    12s.  6d. 

8ANSCBIT. 

Haughton's  Sanscrit  and  Bengali  Dictionary,  in  the  Bengali 
Character,  with  Index,  serving  as  a  lerersed  dictionary.    4to.    80a. 

Williams's  English  and  Sanscrit  Dictionary.     4 to.,  cloth.  MS  3b. 

Williams*s  (Monier)  Sanscrit  Grammar.     8vo.     15s. 

Williams*s  (Monier)  Sanscrit  Manual ;  to  which  is  added,  a 
Vocabulary,  by  A.  E.  Gk)VOH.    18mo.    7s..  6d. 

Gough's  (A.  E.)  Key  to  the  Exercises  in  Williams*s  Sanscrit 
Mamwl.    18mo.    4s. 

Wilkin*s  (Sir  Charles)  Sanscrit  Grammar.     4 to.     16s. 

Haughton's  Menu,  with  English  Translation.    2  vols.    4to.   24s. 

Johnson's  Hitopadesa,  with  Vocabulary.     15s. 

Hitopadesa,  Sanscrit,  with  Bengali  and  English  Trans.  10s  6d. 

Johnson's  Hitopadesa,  English  Translation  of  the.     4to.     6s. 

Wilson's  Megba  Duta,  with  Translation  into  English  Verse* 
Notes,  Illustrations,  and  a  Vocabulary.    Boyal  8yo.    6s. 

Williams's  (Monier)  Sakuntala,  with  Literal  English  Translation 
of  all*  the  Metrical  Fassaees,  Schemes  of  the  Metres,  and  copiooB 
Critical  and  Explanatory  Notes.    Boyal  8to.    21s. 

Williams's  (Monier)  Sacantals.'    Translated  into  English  Prose 


and  Verse.    Fourth  Edition.    8e. 


Williams's  English  Translation  of  the  Sakuntala.  4th  Edit.  8vtx. 
Williams's  (Monierj  Yikramorvasi.     The  Text.     8vo.     5s. 
GowelFs  (E  B.)  Translation  of  the  Vikramorvasi.    8vo.    Ss.  6d. 
Thompson's  (J.  C.)  Bhagavat  Qita.     Sanscrit  Text.    68. 

PEBSIAN. 

BIchardson's  Persian,  Arabic,  and  English  Dictionaiy.  Edition 
of  1852.    ByF.  JOHVSOV.   4to.    £4t, 

Forbes's  Persian  Grammar,  Reading  Lessons,  and  Vocabolaiy. 
Boyal  8to.    12s.  6d. 

Il^raheem*s  Persian  Grammar,  Dialogues,  &c.  Boyal  8vo.  128. 6d« 

Qulistan  (The).  Carefully  collated  with  the  original  MS.,  with 
a  full  Yocabulary.  By  John  Platts,  late  Inspector  of  Schools, 
Central  Provinces,  India.    Bojal  8vo.    12s.  6d. 

dulistan.  Translated  from  a  revised  Text,  with  Copious  Notes. 
By  John  Platts.    8yo.    12s.  6d. 

Ouseley's  Anwari  Soheili,  with  Vocabulary.   4to.   SOs. 

Eastwick's  Translation  of  the  Anwari  Soheili.     Eoyal  8vo.    2 Is. 

Eeene  8  (Rev.  H.  G.)  First  Book  of  The  Anwari  Soheili*  Persian 
Text.    8vo.    5s. 

Ousel cy  8  (Col.)  Akhlaki  Mushini.     Persian  Text     8vo.     5s. 

Eeene*8(Rev.  H.  G.)  Akhlaki  Mushini.  Translated  into  English. 
8to.    8s.  6d. 

BENaALI. 

Haughton*s  Bengali,  Sanscrit,  and  English  Dictionary,  adapted 
for  Students  in  either  language  $  to  which  is  added  an  Index,  serving 
as  a  reversed  dictionary.    4to.     SOs. 

Forbes  6  Bengali  Grammar,  with  Phrases  and  Dialogues.  Royal 
8vo.    12s.  6d. 

Forbes*s  Bengali  Reader,  with  a  Translation  and  Vocabulary. 
Boyal  8vo.     12s.  6d. 

Batris  Singhasan.     8vo.     58. 

Tota  Itihas.     8vo.     58. 

Nabo  Nari.     12mo.     Ts. 

Sykes  8  English  Bengali  Dictionary.     Os. 

Bakyaba1i,or  Idiomatical  Sentences.  English  and  Bengali.  6s.  6d. 


IS,  Waterloo  Place,  Pall  Mjlll.  SS 


ABABIO. 

Richardson's  Arabic,  Persian  and  English  Dictionary.  Edition 
•f  1852.    By  F.  Johnsok.    4to.,  doth.    iS4. 

Forbes's  Arabic  Grammar,  intended  more  especially  for  the  use  of 
yonnff  men  preparing  for  the  Eaat  India  Oiyil  Serrioe,  and  alaofor  the 
use  of  self  instnicting  students  in  generaL    Boyal  8to.    18s. 

Palmer's  Arabic  Grammar.     (Nearly  ready.) 

Forbes's  Arabic  Reading  Lessons,  consisting  of  Easy  Extracts 
from  the  best  Authors,  with  Yocabulazy.    Boyal  8to.,  cloth.    ISs. 

Beresford's  Arabic  Syntax.     Royal  8vo.     6s, 

TELOOaOO. 

Brown's  Dictionary,  Reversed ;  with  a  Dictionary  of  the  Mixed 
Dialects  used  in  Teloogoo.    8  toIs.  in  2,  royal  8vo.    £6. 

Campbell's  Dictionary.     Royal  8vo.     dOs. 

Brown's  Grammar.    Svo.     1 6s. 

Brown's  Reader.     8vo.     3  vols.     278. 

Brown's  Dialogues,  Teloogoo  and  English.     8vo.    5s.  6d. 

Selections,  or  Test  Book.    8vo.     18s. 

Pancha  Tantra.     8s. 

Percival's  English-Teloogoo  Dictionary.     10s.  6d. 

TAMIL. 

Bottler's  Dictionary^  Tamil  and  English.    4to.    42s. 

Babington*s  Grammar  (High  Dialect).    4to.     12s. 

Beschi's  Grammar  (Common  Dialect.)    8vo.     7s. 

Rhenius's  Grammar.    8vo.     14s. 

Pope's  Tamil  Handbook.     8vo.     18s.  6d. 

Pope's  Tamil  Prose  Reading  Book.    Parti.    8vo.     lOs. 

Pope's  First  Lessons  in  Tamil.     12mo.     12s. 

Babington's  Gooroo  Paramartan,  with  Translation  and  Vocaba- 
laxy.    8s. 

Pancha  Tantra  Eatha.    2s.  6d. 

Eatha  Manjiri.    8vo.    6b. 

Percival's  Tamil  Dictionary.     2  vols.     lOs.  6d. 
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GUZRATTEE. 

Mavor*s  Spelling,  Guzrattee  and  English.     7s.  6d. 

Bal  Mitra.    Vol.  1.    8vo,     Bs.  6d. 

Shapurji  Edalji's  Dictionaiy,  Guzrattee  and  English.    2l8. 

HAHBATTA. 
Molesworth*s  Dictionary,  Mahratta  and  English.    4to.    428. 
Molesworth's  Dictionary,  English  and  Mahratta.    4to.    42s. 
Stevenson*8  Grammar*     Svo.,  cloth.     17s.  6d. 
Esop's  Fables.     12mo.    da.  6d. 
Fifth  Reading  Book.     7s. 

HALAT. 
Marsden's  Dictionary.    4to.     25s. 
Marsden^s  Grammar.    4to.     128.  6d. 

CHINESE. 

Morrison's  Dictionary.     6  vols,  royal  4to.  £10. 

Marshman's — Clavis  Sinica,  a  Chinese  Grammar.     4to.     £2  2s. 

Summer's  Grammar.     Boyal  8vo.     28s. 

Morrison's  View  of  China,  for  Philological  purposes;  containing  a 
Sketch  of  Obinese  Cbronology,  Geompby,  GoTemment,  Beligion  and 
OiistomB,  designed  for  those  who  study  the  Chinese  language.  4to.  68. 

MISCELLAinBOnS. 

Reeve's  English-Carnatica  and  Gamatica-English  Dictionary. 
2  vols.  (Veiy  slightly  damaged).    £8. 

Collett's  Malayalam  Reader.    8vo.     12s.  6d. 

Esop's  Fables  in  Camatica.     8vo.  bound.     12s.  6d. 

David's  Turkish  Grammar.     15s. 

Wilson's  Glossary  of  Judicial  and  Revenue  Terms,  and  of  useful 
Words  occurring  in  Official  Documents  relating  to  the  Adminiatratiom 
of  the  Government  of  British  India.  From  the  Arabicy  PersiBD, 
Hindustani,  Sanskrit,  Hindi,  Bengali,  Uriya,  Marathi,  Gusavsthi, 
Telugu,  Earnata,  Tamil,  Malajalam,  and  other  Languages.  Compiled 
and  published  under  the  authority  of  the  Hon.  the  Court  of  IKrectors 
oftheB.  I.  Company.    4to.|  doih.    £1  10s. 

Mean.  Wm.  m  Allen  4*  Cb.'#  CatdUguee  of  Printed  and  LUkograpked 
Boohein  ike  Eastern  Languagee^  iowhieh  ii  added  a  lut  qf  Oriental 
eoripU,  mag  he  had  gratie  on  appUeaticfn. 


MAPS  OF  INDIA,  etc. 

IHenrM.  Allen  St  Co,*9  Map*  qf  India  were  revieed  and  mueh  improved 
durimg  1878,  with  eepeoial  rrferenee  to  the  exiHimg  Aimimatrative 
DimnoHSf  MaUwa^Sf  i^o. 

District  Map  of  Tndia ;  corrected  to  1878 ; 

Divided  into  Collectorates  with  the  Telegraph*  and  BailwayB  firom  Gk>- 
Temment  surveys.  On  six  sheets — size,  6ft.  Gin.  high ;  6f£.  Sin.  wide } 
in  a  ease,  £2  128.  6d. ;  or,  rollers,  vam.,  £8  3s. 

A  General  Map  of  India ;  corrected  to  1878 ; 

Compiled  ohiefly  from  surreys  executed  by  order  of  the  GbremmeBt 
of  India.  On  six  sheets— size,  6  ft.  3  in.  wide ;  6  ft.  4  in.  high,  £2  i 
or,  on  doth,  in  case,  £2  12s.  6d. ;  or,  rollers,  yam.,  £3  8s. 

Map  of  India ;  corrected  to  1878  ; 

From  the  most  recent  Authorities.  On  two  sheets — size,  2  ft.  lOin. 
wide  I  3  ft.  8  in.  high,  16s. ;  or,  on  doth,  in  a  ease,  £1  Is. 

Map  of  the  Routes  in  India ;  corrected  to  1 878 ; 

With  Tables  of  Distances  between  the  principal  Towns  and  Militai^ 
Stations  On  one  sheet — size,  2  ft.  8  in.  wide )  2  ft.  9  in.  high,  9s. ; 
or,  on  doth,  in  a  case^  12s. 

Map  of  the  Western  Provinces  of  Hindoostan, 

The  Punjab,  Cabool,  Sdnde,  Bhawulpore,  &c.,  including  all  the  States 
between  Candahar  and  Allahabad.  On  four  sheets— size,  4  ft.  4in. 
wide  s  4  ft.  2  in.  high,  SOs. ;  or,  in  case,  £2 ;  rollers,  yamished,  £2  lOs. 

Map  of  India  and  China,  Bormah,  Siam,  the  Malay  Penin- 
sula, and  the  Empire  of  Ajiam.  On  two  sheets— size,  4  ft.  8  in.  wide ) 
8  ft.  4  in.  high,  16s. ;  or,  on  doth,  in  a  case,  £1  5s. 

Map  of  the  Steam  Communication  and  Overland  Routes 
between  England,  India,  China,  and  Australia.  In  a  case,  14s.  |  on 
rollers,  and  vanushed,  18b. 

Map  of  Afghanistan  and  the  adjacent  Countries. 

On  one  sheet— size,  2  ft.  8  in.  wide ;  2  ft.  9in.  highi  9s. }  in  case,  12s, 

Map  of  China, 

From  the  most  Authentic  Sources  of  Information.  One  large  sheel— 
size,  2  ft.  7  in.  wide  j  2  ft.  2  in.  high,  6s. ;  or,  on  doth,  in  oase,  8b. 

Map  of  the  World ; 

On  Mercator's  Projection,  showing  the  Tracts  of  the  Early  Navigatom, 
the  Currents  of  the  Ocean,  the  Prmcipal  Lines  of  great  Cirde  Sailing, 
and  the  most  recent  disooreries.  On  four  sheets — size,  6ft.  2  in.  wide  j 
4  ft.  8  in.  high,  £2 ;  on  doth,  in  a  case,  £2  IDs  ;  or,  with  rollers,  and 
varnished,  £8. 

Handbook  of  Reference  to  the  Maps  of  India. 

GKviDg  the  Latitude  and  Longitude  of  places  of  note.    ISmo.    8b.  6d. 


MbUtisd  an  the  arrinal  of,  every  JiaUftwm  India.    Snbienpiian  269.  per 

annmm,  specimten  copy,  %d. 

ALLEN'S    INDIAN   MAIL, 


Ain> 


fictal  §^t\k 
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